£75=-1471717

LMSC-D566138
30 GCTOBER 1817

ol s57 57

»TARPAHC SYSTEMS REPORT

Yolume 2 — OPERATIONAL PERFORMANCE

g ot
%«M%é« “

LOCKHEED MISSILES & SPACE COMPANY. INC.

A& SUBLIDIA Y o LR e AyRr gy MR R B R

" i




Lockheed Missiles & Space Company, Inc. (IMSC) submits this STARPAHC
System Report (Vol. 1 and Vol. 2) in compliance with Contract NAS 9-13170
dated 15 December 1972, covering the total four and one-half year contract
period evaluation.

This, Vol. 2, contains the in-depth summaries of the data resulting from
2 years cf operational evaluations. Vol. 1 sliould be consulted for a

brief summary of the STARPAHC Program, its history, and report highlights.

This program for Space Technology Applied to Rural Papago Advanced Health
Care (STARPAHC) is being conducted under tne auspices of the NASA (Johnson
Space Center), Norman Belasco, Project Officer, working in comjunctior
with DHEW (IHS-ORD), Stuart Rabeau, M.D., Director, and the Papago Indian
Tribe, Cecil Willjams, Chairman of the Tribal Council, and the Executive
Health Staff of the Papago Tribe. The IMSC STARPAHC Team is under the
direction of Frank Riley, Program Manager.

The STARPAHC system (description in Appendix B) was evaluated over a 2-year
operational pericd. Evaluation of the medical aspect is being conducted by
IHS under the direction of James W. Justice, M.D., and evaluation of the
hardware aspect is being conducted by IMSC under the direction of William
C. Wyatt.
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GLOSSARY OF ABBREVIATIONS

(See Table 2-33 for Glossary of Computer Terms)

Albuquerque Computer Center

Auxiliary Power Unit

Black and White

Unit of Signaling Speed

Bureau of Indian Affajrs

Commmnity Health Representative

Commmity Health Medic

Community Health Nurse

Department of Health, Education, and Welfare
Electrocardiogram

Executive Health Staff of the Papago Tribe
Experimental Medical Care Review Organization
Health Information System

Health Resources Administration

Bealth Services Administratiorn

Health Services Support Control Center
Hertz (cycles per second)

Identification - IMSC Employee Number or IHS Medical
Record Number

Indian Health Service - Office of Research and Development

Integrated Medical and Behavioral Laboratory Measurement
System

IMBIMS Program Office

Johnson Space Center

Local Health Services Center
Lockheed Missiles & Space Co., Inc.
Licensed Practical Nurse

Mobile Health Unit

iii



GLOSSARY OF ABBREVIATIONS

(continued)

M Mental Health Worker
MHz Megahertz (million cycles per second)
MUX Audio Multiplexer tnit
NASA National Aeronautics and Space Administration
"IASA-MEDICS NASA Medical Information Computer System
uPD Outpatient Department
CPV Outpatient Visit
PAM Portable Ambulance Module (Telecare Unit manufactured by

SCI Electronics, Houston, Texas)
PAR Performance Acceptability Ratio

Gross PAR = (1- g:i::;::unications ) 100 = 2

Net PAR = (1 - Anomalies (Fair, Poor, Fa11uresz) 100 = 7

Telecommunications

PHN Public Health Nurse

PHS Public Health Service

PIMC Phoenix Indian Medical Center

PRC Phoenix Referral Center (STARPAHC terminal equipment located
in Phoenix Indian Medical Center)

QRS Quijotoa Relay Station

R&DD Research and Development Division (of LMSC)

rf Radio Frequency

STARPAHC Space Technology Applied to Rural Papago Advanced Hesalth
Care

TCE Telecommnication Equipmeat

TTY Teletypewriter

UPS Uninterruptible Power Systam

VA Veterans Administration

VHF Very High Frequency (STARPAHC 170-MHz Band)

VIR Video Tape Recorder

WDG Wind-Driven Generator
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Section 1
SUMMARY

The major goal of the STARPAHC project was to evaluate the value and

potential of telemedicine using Physician's Assistants for providing

quality health care delivery to people in a remote area. Generally,

the program goals were to:

o Establish the feasibility of the STARPAHC concept in the
delivery of health care.

o Gain information for developing health care systems for
future manned spacecraft.

o0 Determine the constraints and capabilities involved in the
interaction between physicians and non-physician health
care personnel,

o Determine effectiveness and exportability* of the STARPAHC
technique.

0 Define the additional developments that are needed and/or
most valuable to improving telemedicine and its exportable
potencial,

OUTSTANDING

CHARACTERISTICS

projects are:

Outstanding characteristics that may distinguish the
STARPAHC project from the many others called telemedicine

o STARPAHC is the only project where both consumers, health
providers, and engiaeers jointly developed the initial design
requirements, and cooperated in every step of the project
ircluding operations.

o STAkPanC may be, today, the only project to operate in a
large remote .-ea for two years, serving a population of about
10,000 people.

*Expertability is defined as "The potential for transferring in whole or in
part, the LTARPAHC concept, data, and information. Purposes may be to
utilize for analyses or decision judgements in planning, engineering, and
implementing telemedicine systems to meet the needs of specific operational

sites',
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o To date, the most extensive hardware, medical, and cost
evaluation data for any telemedicine project have been
coliected during the two years of operation of STARPAHC.

o STARPAHC is the only system to continually upgrade capabilities
with developing technological innovatioms.

o STARPAHC is one of the few telemedicine projects where signifi-
cant cultural and language diversities were included in both
the planning and operational phases.

o STARPAHC is one of the few projects directly associated with
NASA and other space contractors whose engineers and physiciams
have had prior experience in the design and manufacturing
of equipment to support remote health care.

o STARPAHC is the only project to operate within a rural compre-
hensive care setting, with as many and diverse types of health
providers, e.g., MDs, DDSs, Pharmacists, Laboratory Technicians,
Physical Therapists, Community Health Medics (CHM), and Tribal
Health Workers.

BASELINE To give evaluation data on the project s reference baseline
COMPARISON

data on prior-to-STARPAHC operation was collected for the
prior five years and compared against the STARPAHC lst year (May 1, 1975
through April 30, 1976) and the 2nd year (May 1, 1976 through April 30, 1977).
Results of this comparison for the nine districts comprising the Papago
reservation's main body were:

o Increased utilization of all health care facilities after
STARPAHC was initiated.

o Increases in (1) the number of patient visits, (2) the .atio
of patients to patient ambulatcry care visits by district of
residence, and (3) the percent of total population using
services.

o Increases in the three factors, itemized above, were signifi-
cantly greater for those patients residing in the three most
western districts whose closest and most frequently used health
care facility was the Mobile Health Unit (MHU).

Increased utilization of the health care facility after STARPAHC initiation

was evidence of achieving the general health objectives of the Papago Executive
Health Staff and the indian Health Services. The increase is attributed to

the expanded field clinic operations under STARPAHC, by use of a Mobile Health
Unit and the Santa Rosa Clinic.



It was noted that accompanying the increased utilization of healh care
facilities was the increased utilization of non-physicians to provide direct
health care. The mumber of visits tc Physiclan Assistants and LPNs, as well
8s the number of patient contacts by tribal health workers were significantly

increased.

A principle objective of the STARPAHC project was to improve or match the
quality of care provided prior to STARPAHC. Results showed that:

o CHM's, working independently, achieved quality of care
comparable to physician. staffed sitese.

0 Quality of care provided at the MHU is equal to or better
than other health care facilities, whetber staffed by
physicians or CHMs.

0 All health care facilities evaluated (Sells Hospiteal, San
Xavier Health Center, Santa Rose Health Center, and the MHU)
demonstrated quality of care equal to or tetter than that
provided prior to STARPAHC.

MEDICAL TELECOMMUNICATION Utilization of telecamunication for
UTILIZATION

patient consultation averaged 9.2% of
the total patient visits. The MHU two-year average was significantly
greater than the Santa Rosa Clinic (18.6% campared to 3.2%). This
difierence is partly attributed to the predaminant use of telephone
consultations at the Santa Rosa Clinic, which were not monitored as con-
trasted tc the MHU telecammuniceticns, which were monitored. Routine
school examinstions and influenza immunizations at the Santa Rosa Cliniec
accounted for a large number of patient visits and this type of visit
does not generate a need for remote consultation, which also helps to
account for the difference in the percent of the total patient visits
between the two health care facilities.

Of the 3,6L3 patient visits to the MHU dw ing & one-year period, tele-
vensultations were needed for 439 health prcblems, abcut 12% of all
provlems. Video teleconsultations, between the MHU's, CEM and the Sells

pPhysician, were used for approximately 3.5% of all visits.
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Highest percentage of problems requiriug telecommunications was accidents
and injuries (38% out of the total of 79 accident diagnoses). Next was
diseases of the skin (27.9% out of the total of 179 skin diagnoses).
Metabolic, nutritional, and blood disorders requi. .4 21.4% cut cf the
total of 206 disorders. Respiratory diseases resulted in the larzest
total number of diagnoses (771 or 21..% of total diagnoses), however, they
only required 55 teleccmmunications (7.1%) of *“he total telecammunications.

Physician direction has been effective in diagnosing and/or treating petients

by telemedicine in cases of fractures, lacerations, minor surgery, throat
lesions, skin ulcers, snake bites, respiratory infections, gastroenteritis,

etc. Ph sician and CHM users have reported that the TCE capability has been
critical and/or essential in a large percentage of the teleconsultations. (86.3%)

VALUE OF VOICE AND Guality of medical teleccemunicetions per-
VIDEO TELECONSULTATIONS

ception by the health providers (Physicians,
CHMs) during the 12-month evaluation period, indicated that 85% of the total

telecammunications were acceptable.

Video teleconsultations we. wused most often for help in diagnosis, treatment,
ar therapy. Voice telecommunications were used most often to gain informaticn

fran the lab, records, appoininents, ete.

During a 12-ronth period, there -.ere 170 TV teleconsulteticns which resulted
in;1) elimination of 4o vhysician or dental rzferrals which removed the neces-
sity for the patient to meke round trips of from 76 to 150 miles, and 2) 43
referrals which indicated the need far the physician/CHM interaction.

Physicians rated 78.3% of all TV teleconsultations and 72.5% of all voice

teleconsultations as either critical, or imporiant and useful for proper
care.



CHMs indicated that they believed 93.1% af all TV teleconsultation and GT.0%

of all voice telecomsultations were criticeal, impartant, or useful for proper
care. Video telecansultations hes resulted in many hundreds of ailes of patient
travel saved. Slo-Scan TV evaluation experiments are not included ir the above
data.

RESEARCH EVALUATION Radiology. A medical X-ray evaluation experirent
o e oo TRHOVATIVE vas conducted during whith selscted test X-ray

images wWere transmitted fram Sells hospital tc the
Phoenix Indian Medical Center over dial-up telephone lines to be read there by a
rediclogist. Excellemt agreement (100% reliability) on the interpretation cf
the negetive or positive pathology was ottained by tke radiologist and the
original irterpretations; however, the radiologist had difficulty with lesiors
identificatior and location on the positive images. Explenation faor the missed
diagnosis was indeterminate. The radiologist stated, "lesicns were seen on the
monitor, but were not appreciated when the film imeges were mixed in with normels
during the transmission sequence”. The need for training of the radiologist to
interact with the video presentation is a wvaluable result of the evalustion.
Another 1is improvement of resolutiom.

Patient Fxamination

Specific experiments were cerried out to determine tie effectiveness of the
color TV system to transmit adequaete skin topes and orbital structure over
the slow scan TV from Sells to Phoenix.

Limitation cf the camera cepabilities and lighting resulted in inadequete

color differentiation within the skin tone range of hue for diegncsis of
dermatological lesions. Similar difficulties were encountered in ophthalmologic
problems, where it was found thet elevated light levels needed to produce
adequate coverage caused the eyes to tear. The existing system require.
considerabl: irprovement by provicding higher guality cexeres and periypheral
supporting equipment.



Microscopy
Experiments were carried out to evaluate the quality of transmitted micro-

scopic slide images over slow scen TV. It was found that out of the trans-
aission cf 110 slides cf Ylood smears, S8 were judged as acceptable quality
(8%). Out of 55 slides af mixed flora trensmitted, SO were juiged as
acceptable quality (89%).

Accuracy of reading 98 slides of blood smeer was graded as 89% correct out
of the total transmissions. Accuracy of reeding 50 slides of mixed flore
vas graded as 58% ccrrect out cf the total trensmissions.

Conclusions reached were that blood smears and large specirens could be
transzitted over slow scen TV with acceptatle accuracy. Tre mixed flora
slide transcissions revealed that wien the size aof the cells was very small,
the morphology and gram stain category of the cells were difficult to read.

m— The STAPPARC system equimmrent performed exceptionally
FERFORMANCE well after the early months of shekedown were over.
Significantly, the use of reasanably priced (cammercial) off-the-shelf equip-
ment has been a firm program rule. Historical reliebillty perfarmance data

on this equimment are sparsg,contrary t¢ popular btelief, end quality comtrol
is largely indeterminable. These factors cont:ibuted in large messure to
early equirment failures, to the necessity of s "burn-in" period to establish
perfoarmence, and to the izportance of thorough system engineering and selective
integrated system testing. Results to date strongly indicate that off-the-
~alf equirment can be synthesized into a reasonably dependable and maintainable
well-performing telemedicine system.

An averagz of 273 patient visits per month were made to the MHU while the

San‘a Rosa averaged 42T per manth. 57.6% of ell telecarmunicetions were used
for medical purposes. Teleconsu.taticns between the physician and the CEM
accounted for 25.7% of the total. An average of 308 telecammunications per
month were held. Quality cf tranmsmissions, as measured by the system operators,
was rated excellent/good 9C.5% out of the tctal teleccrmun.~ations.



Perfarmance of 22 telecarmunicetions equipment subassemblies was monitared
during the 2 years of operation. Of the 7390 vses, there were 120 classified
as having same equiprent failure. The resulting performence acceptebility
ratio (PAR) was 98.4% for the entire 2 years. Telecamrunications egquipment
for each 6-month period was used from 1520 to 2022 times, with reductioms in
failure rates from 43 to 19, progressively improving fram start to completion.

The M%), on a schedule of four village stops per week, lost only 13 days of
service in the 2 years and traveled 43,346 kilameteis (26,940 miles}. Twelve
of those days were scheduled for major pairtenance of tne MHU. On only one
of those days were altermate clinic arrangements not provided to the village
scheduled for service. Trouble reports on the MHU wehicle and equipment
dimished progressively, ixidicating the value of early remedial actioms,
preventive maintenance, and Troper care.

USAGE OF TV microscopy had a low usage due to: 1) lack of training,
XE_ knowledge, willingness and familiarity with the microscope
and slide image trensmission, 2) pricrity decision by the CHM to assign set-
up time in a crowded high density patient-load enviromment, and 3) limited
need far that type of data.

Instruments used for exemiring inrer orifices (ears, routh, etc.), e.g.,
endoscope, had & low usage because: 1) cuzbersome design wes time-consuxirg

to set up, 2) oral pethology could be more easily achieved through attaching

a close-up lens to 8 standerd color camera, and 3) excessive dust caused
dsmage to fiberoptics. Other exemining instruments which hed low usage were
the ECG and Heart Sound monitor. This low usage was attributed to the low
evidence of heart disease in the Papago Indians, lack of cardioclogist at the
Sells Hospital, and relatively easy referral to a hospital with a cardiologist.

Cammnication modes most often used were the dedicated voice cheannels of the
narrowband system (hotline and hands-free sudio chamnel). The wideband audio
channel which wes a back-up to the prime narrowband audio channel was seldam
used due to the reliability of the prime audio mode.



The telemtry used for remotely controlling the TV cameras in the MHU an” the
Santa Rosa Clinic were used frequently by the physician and/or support personnel
assisting the provider.

In summary, usage of the TCE varied from high usage for the most direct means
of communications (audio) to low usage for specialized instrumentation. Fifty
percent (or twelve) out of the list of 24 TCE identified for STARPAHC had high

usage and accounted for 97.6 perce & of the total use.

PROVIDERS AND A series of interviews were completed by a DHEW behavioral
PATIENTS

ACCEPTANCE scientist from outside the Office of Research and Develop-

ment.

Twenty-one physicians and 5 CHMs were interviewed. Six physicians stated that
training in mary cases was not enough and that retraining is needed if constant
use of the equipment doesn't take place. More training was requested by one
CHM. The majority of physicians had not used computers or TV before STARPARC,
however, they had worked with CHMs.

It was reported, as anticipated, in 15 interviews out of 65 interviews (237%)
that a teleconsulation, although acceptable, was not a substitute &t . a

face-to-face encounter.

Major negative effects of telemedicine mentioned were: 1) time lost by physician
when bHM had to set up equipment for consultation or had to modify set up, 2)
leaving the patients in the exam room while having to go to the special tele-
consultation room, and 3) time lost from equipment malfunctions.

Most important findings were; the majority of physicians said the teleconsulation
has resulted in change of treatment plans, and one physician reported that
STARPAHC had given him more confidence in the CHM's ability to deal with

patients and consequently gives the CHM more credibility and authority. Other

changes in treatment reported were; 1) that more precise descriptions were
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required than in face-to-face encounters, and 2) the CHM relies more on

the physician and can show area of problem to physician on TV.

Both t} 2 physician and CHM felt that STARPAHC was useful in helping to
learn about difficult cases as they came up. The potential value for

educar.on of physicians, CHMs, and community was also mentioned.

Cut of the twelve practicing physicians at Sells, five physicians said they
had no :onsultation where voice communication alone couldn't l'ave solved

the prcilem. The other 7 physician: at Sells said TV was important in making
a diagnosis.

Only one¢ physician was apprehensive about using TV and other STARPAHC equip-
ment. The remaining eleven said they were either neutral or enthusiastic.

The majority of interviews indicated that the providers thought that STARPAHC
wouia be successful, attributed to the fact that the improved access afforded
many Papago patients medical care. All providers see value in technology
that »rovides better access of care to the patient and encourages more

appropriat: and equ’:able use of medical services.

The msjority of Papago patients interviewed said; 1) they liked the service
provided (93.37), 2) they liked the attituwe of the mobile staff (100%),

3) questions had veen clearly answered (75%), 4) waiting periods were about
the same as at the Sells Hospital (61.37%), 5) the MHU had not been late
(76.17), and 6) the; prefer to visit the health service at the MHU site rather

than go to either the Sells OPD, or the Santa Rosa health center.

There was requirement to transmit the physician's image from the Sells
hospital to the MHU or to the Santa Rosa clinic and display it on a TV
monii.r. Patients whea asked the question whether {t was important to see

the Sells physician on the monitor, 71.57 responded ves.



OPERATING Cost considerations as evaluating factors must be viewed
COSTS in the context of the program's principle goal and that,

as previously stated, is to provide quality health care to people in remote

areas both nationally and internationally. Offering physicians excessive
monetary rewards has not been a workable or permanent solution (althougl: in
isolated cases, it may have been an acceptable temporary stopgap measure).
Therefore, when cost is being used as a decision and/or evaluation factor,

it must be considered relative to the value and need for a solution to the
problem of remote-area health care delivery, In this context the. STARPAHC effort

was essentially for research and development and not 'production’”.

To provide objective, accurate cost data, STARPAHC conducted a con-
tinuous, thorough cost analysis, considering both the recurring and non-
recurring costs for the system and each of its major elements and functioms.
Existing data reveal that the "cost per outpatient visit" figures are most
meaningful and do equate favorably with costs for outpatient visits in com-

parable facilities without telemedicine capability.

For example, the total annual recurring cost for all maintenance and

operations resulted in a cost of $49.69 per outpatient visit (OPV).

To further understand the significance of cost per outpatient visit, one must
consider other hypothetical applications of STARPAHC: the MHU and Santa Rosa
clinic could be operated either on a longer schedule (such as a two-rhift
basis), or the patient density could increase significantly. In the former
application, there would be additionmal costs associated with the salaries of

the operating personnel; in the latter applicaticn, there would not be any

cost increase. In both applications, one could expect a significant reduction
in the cost per outpatient. In view of these potential operational changes, one
must carefully assess the enviromment in which the system operates and recognize
that cost per outpatient cam be directly proportional to the number of out-
patient visits, which can vary widely depending upon the application of the
system,
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IBS projected costs of operating STARPAHC after the transfer from NASA
resulted in certain economies effecting a reduction of OPV cost to $h7.22.

SOFIWARE The Health Informstion System, a camputer-based
sinug source of patient histories, was invalusble in

assisting the providers with up-to-date medical
records. The STARPAHC computer performed a data coneczntrator function
in acting as the port of entry for request for this data.

The Medics application software consisted of programs designed to interact
with & user at his terminal. They supplied the user with; 1) reports of
medications due for inpatients, 2) schedule for any clinic in the system,
and 3) guidelines of care for disgnosing diseases. These programs, except
for scheduling, showed low usage due to: 1) low number of patient medica-
tions, and 2) communication between physicians and CHM's resolved most
problems associaied with diagnosis.

EXPORTABILITY The STARPAHC concept, data, and informatiom will
be of benefit and significance to future planners
of another telemedicine project. The concept of interactive telecommuni-

cation between professional health care personnel operating from fixed
and/or mobile health facilities and physicians based at central hospitals
has proven to be practical, and quality of care has metched or has improved
upon that provided by the conventional physician/patient relationship.
Modification of the concept by placing less qualified (dependent’ CHM's

in the field monitored by more qualified (independent) CHM's is under inves-
tigation. Expanding the concept to include larger hospitals with medical
speciaiization has been successfully demonstrated with research evaluation
of Slow-Scea TV transmission for radiology, patient examination, and

mieroscopy.
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In Section 4, a cross-index between the report data and its location in this
volume is provided thet will be of wvalue in telemedicine planning. Inforre-
tion is provided regarding the various options that are available in terms
of telecommunication equipment, computers, facilities personnel-services/
skills, and logistics.

Telecammunications equipment (TCE) as defined for STARPAHC consists of the
camunication transceivers, and their associated peripheral sensor instru-

ments such as the narrowband transceivers and an ECG recorder.

Selection of specific TCE is dependent on the system requirements. If voice/
data transmissicn is the requirement, then there is a broad selection of RF
equipment in the narrowband and VHF range. If video transmission is required,
two options are available, wideband and Slow-Scan TV. If audio is also required
with the video, program audio channels (hi-fi) can be provided with the wide-
band transceivers. Vcice requirement is easily supplemented with Slow Scan

by simply edding an additional telephone line. Twenty-four TCE items have

been identified and their performance discussed in this report.

There are four basic communication modes that can be recommended: 1) telephone
link, 2) VEF, 3) narrow-band microwave, and 4) wideband microwave. The tele-
phone link option provides the lowest cost cption. Voice, data, and Slow-Scan
TV can be transmitted using this option. ECG or any other data adaptable to
the voice range can te trensmitted over standard telephone lines. The VHF
option permits & low-cost RF link that provides all the telephone link option
capability plus the capability to transmit or receive while in transit.

The narrowband option permits multiple-voice grade channels, all the capa-
bilities provided by the telephone or VHF, private dedicated (hotline) voice
chennels and separate maintenance lines.

The wilsband microwave option offers the ocne or two wey television imeges,
one or two way voice, and all capabilities provided by the narrowband
microwave opticn. There are advantages to c¢ambining some of the comunica-
tion optiors. For example, VAF can be added at a low cost to provide a
backup.
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A decision-making process for exportable models of the STARPAHC concept must
be initiated by taking a systematic approach to defining a telemedicine system
to meet the requirements of a specific locale. The starting point in the process
is establishing criteria and guldelines for the concept. The criteria and
guidelines that have evolved from STARPAHC are offered below as a model:

o Expertise of physicians (and other health professionals) are extended

great distances by physician monitoring of the remoctely located CHM.
Visible and audible communication should be provided.

o Easily accessible points of entry into the health care establishment
should be provided by appropriate cambinations of fixed and mobile
facilities.

0 Screening and rcuting of patients by & central control is required.

o Unique technology end management skills tailored to the enviromment
and patient need should be applied.

0 Maximum use of existing medical establishments and capebilities should
be applied.

0 Restraints impos:d by unique social, econamic, and health characteris-
tics of the locality under consideration must be recognized.

0 System design must be amenable to orderly, expeditious extension.
Basic design should be applicable to all future-area situastions.

The end products of the decision making process zre; 1) criteris and guide-
lines, 2) a selected configuration, and 3) basic system requirements. These
products now permit the orderly initiaticn of a system engineering effort to
give Turther definition to the concept, establish end item specifications,
and the preliminary design. Further sequential action requires the detailed
design, fabrication/assembly, test, and operation.

Export decision ocbjective factors and test candidate concepts can be compared
against these factors; 1) accessibility - improve access of rural patients

to health care through use of interactive telemedicine, 2) quality - provide
quality of care equal to or better than that previously available, 3) accept-
ability - assure acceptability as perceived by the involved providers and
patients, 4) cost - to the patient, equal or below that of conventional heals
care, 5) funding - capital costs to be competitive with alternative forms of
health delivery, 6) hardware - reliasble and maintainability, 7) growth potential -
ability to perform research and testing, 8) population shifts - response of the
system to population changing location, and 9) service demands change - response

of system to increase/decrease in utilization.
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SUMMARY OF "

FINDINGS The major roal of the STARPAHC project, "to provide
quality health care to people in & remote area" has
been achieved. The general goals of the project and

assessment of our performance in meeting these goals, are addressed below.

Feasibility of the STARPAHC Concept. The STARPAHC concept is indeed an effective,
realistic way to administer quality health care to people isolated in remote

areas. There have been overall increases in the utilizaetion of all health care
facilities, and appreciable increases in the utilization of both the mobile and
fixed clinics. The quality of care administered by CHM's at these facilities
has been rated as "better than or as good as" that administered In facilities
staffed by physicians and other heaith professionals.

Interaction Between Physicians and Non-P: ysicians. Physician direction has been
effective in diegnosing and/or treating patients by telemedicine in a wide
variety of case types. Physician and CEM users have reported that the TCE
capability has been critical, importamt, cr useful in 86.3% of the teleconsulta-
tions for providing proper treatment and diagnoses. A major value of the tele-

diagnostic cepability is reassurance to the initiator that the proposed treatment
plan is satisfactory (whether the initiator is a CEM or a physician).

Exportability of the STARPAHC Concept. The STARPAHC approach to providing

access to quality health care at remote locaticns may be a model for other

heelth care delivery systems. If, in fact, the problem of remote health carz
is of the magnitude and importance indicated by the news media and statistical
data - and it is - those charged with the responsibility of providing care to
remote areas (local community, state, national, and internationel) should
seriously consider implementing progrems thet use the knowledge and data
gained through STARPAHC.
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The feasibility determination of the STARPAHC concept [or remote-area heealth
care delivery is indicative of future growth potential. As a first sterp,
one-of -a-kind, demonstration system, its possibiliiles for exportability,
growth, and expansion appear to be very good.

Any combination of the major system elements can be used singly or in multiples
to accamodate each area's specific needs. The present and rear-future carmuni-
cation satellite capabllities enable any degree of partial or total service
networks to be synthesized, and to go beyond regional medical centers to

national medical centers and, perhaps, international medical centers.

Medical/Engineering Evaluation of the Value end Potential of Telemedicine.
Video teleconsultations were used most often for help in diagnosis or therapy,

while voice camunications were used most often to gain information from the
lab, records, or appointments. TV teleconsultations resulted in elimination
of unnecessary referrals, or decisions to include needed referrals. Thase
decisions resulted in savings of many hundreds of miles of patient travel.
Physicians indicated that 78.3% of all TV teleconsultations were critical,
important, or useful for proper care. Seventy-two and five-tenths percent
(72.5%) of all voice teleconsultations were judged similarly.

It has proven feasible to design, construct, test, cperate, and maintain a
reliable telemedicine system in a remcte enviromment. Performance and quality
of the system was rated high. Maintenance was within the capability of the
crew. Computers were found valueble in storing end providing current patient
histories to the field health care personnel. Computers were also useful for
storing evaluation data and providing statistical analysis.

In summery, the STARPAHC project has demonstrated that telemedicine with the
use of physiciazins' assistants is ocne answer to the prcblem of providing quality
health care to people in isolated areas and, indeed, may be the only practical
way of providing health care in a world of ever-increasing population in

dire need of such care.
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Section 2

SYSTEM OPERATIONAL RESULTS

2.1 ORGANIZATION AND PRESENTATION

In order to collect and assess evalustion date and present operstional results,
the STARPAHC system was broken down into five functional subsystems. Figure

2-1 gives the arganization for evaluation purposes of the five functional sub-
systems comprising STARPAHC. This organization permits the medicel and engineer-
ing presentation of operatiomal results based on the evaluation data collected

and analyzed.

Engineering evaluation data was collected for twenty-four telecomunication
equipment (TCE) types, camputer herdware end software, each of the major opera~
tional facilities, and logistic support. Medical data was collected on the health
care persomel performence, the patients acceptance of the system, the quality of
care provided, and the health care personnel interaction with the telecommunica-
tion equipment. A format to acquire accurate cost date evolved fram this system
organization.

2.2 SYSTEM ASSESSMENT

2.2.1 Project Philosophy and Goals

The STARPAHC project goal was to provide, through demonstration, comprehensive
and accurate information about the feasibility of the STARPAHC concept as &
golution to the prcblem of quality health care delivery to people in remcte
geogrephic areas, and at the same time, gain information for space planning
uses. This includes informetion as to the operation of a relatively sophis-i-
cated "telemedicine" system functioning in a rural area. (STARPAHC is, at the
time of this report, still the most advanced telemedicine system anywhere in
the -rorld).

In order to evaluate the degree of success of a demonstration project and give
system operational results, it is necessary to answer the following types of
questias:
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Question 1.

Answer 1.
Question 2.
Answer 2.

Question 3.

Answer 3.
Question L.
Answer L,

Has the necesssry deta been accurately collected and reasonably
evaluated regarding the objectives stated above?

This system report on operational performance presents data to
enswer the first questia.

To whanm have the proj.ct operational results seen demorns*rated?

The second gquestion refers to those demonstrations cccurring during
the evaluation period ard its response includes a lengthy list of
other telemedicine projects, corporations, professional associationc,
govermsental agencies, universities, consumer groups, individuals
and representatives of foreign guverments who have visited the
project site during the 2-year evaluation periocd, each receiving
the information available at the tire of the visit. Such a list
mig..t also include the audiences for the motion picture “STARPAHC"
produced by NASA, those who attended professional eonferences,
conventions, workshops, ete., where papers about the project were
presented, plus others who have read the articles publi.hed in
rrofessional journals and the mass media.

Are the heslth services that are being provided to the Papago in
their remote villages satisfectory?

Providing service has been, cbviously, of the highest priority
to the entire STARPAHC team. The initial agreement formulated
by IHS, the Papago Tribal Council, and NASA when the Papago
Reservation was chesen as the demonstration site, stipulated
that should the STARPAHC project have failed to at least satisfy
the major ocbjectives of the health program, or overburden the
minimally staffed health delivery system, then there would be

no further operation within the present site.

IBS decision to continue the major portions of the present tele-
consultation system with dollars that otherwise could be used in
other ways i *“ealth service programs, is in itself e value judg-
ment about the success with whick service has been provided. In
addition, the Papago people have reported on the success, accert-
ability, and value of the health services being routinely provided
in their remote villages.

How well have the equipment and logisties ssstems =nd their supporting
operational functions accammodated the needs of the health care
procedures (direct and indirect), necessary to remote delivery by
telemedicine.

The cammercial off-the-gshelf equipment selected for STARPAHC has
proven dependeble, re’iable, and easily maintainable. Ot of

T390 telecanmunications during the two-year pericd, there were

only 120 failures, resulting in a 98.3% performance acceptability
ratio, The Mcbile Healta Unit (MHU), on a schedule of four villege
stops per week, lost only 13 days of service in the two years of
operation and traveled 26,940 miles. Twelve of the those days
were scheduled for mejor maintenance of the MHU. On only one of
those days were alternate clinic arrengements not provided to

the village scheduled for service.
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Question S. What has been the immediate and the long-range effect of the
project following campletion?

Answer 5. Part of the fifth question can be answered briefly, at least
for the present. The IHS, Sells Service Unit and the Papago
Tribe have agreed to assume tke respansibility for the continua-~
tion of operatims beyond the criginal 2-year evaluation period
of the project (tc April 30, 1978). HASA will mairtain an
interest in cansidering the capabilities of this demonstratian
system as a "test bed” far future field trials of wedical support

equipment and systems. It will be of value to gain knowledge
applicatle to the kealth care of humans in space and for epplica-
tion of space technology to the public sectar.

*ne major question about the future application of the knowledge
and experience gmnined during this twc-year STARPARC demomstration
period, cbviously, canrot te answered in this report. Time will
be the firal evaluator; hcwever, the data campiled in the STARPAHC
reparts will surely serve to guide decision making processes for
future telemedicine vrojects as a "handbock" to designers
aud operators of telemedicine systeas.
2.2.2 Systex Evaluatior Plan
The STARFPAHC evaluatim plan established priar to the start of field cperations
was structuced to provide data end informetion for the system assessment. Eechk
agency participating ir the demonstration project incarporated their perforzance

cbject’—es into th2 plan.

In surmery, these were:
NASA objectives were to:

o Provide data for developing heaitk care for future manned
spacecraft.

o Determine the effectiveness and exportebility of the STARPAHC
technique for improving the delivery of gquality health cere to
remcte populations.

The IHS and the Papago tribe wanted to improve healtk care delivery to a previously
underserved population by utilizing suppart to recently trained Commimity Health
Medics wham also serve many functicne beyond that of being assistants to primary
cere physicians. (The STARPAHC project offered IHS an opportunity to learn what
kind of consultative support was needed by medics who delivered health cere in
places remcved from the physical prese--e of physicians).
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Specific evaluation dbjectives established priar to operation, were to provide
ersvers to the following questions:
l. How does the utiljzation of health services campeare befcore and
after STARPARC operation?

2. Is the quality of cere provided under STARPAHC equal to or better
than that previously provided?

3. How did the utilization of STARPAHRC telecamunication equipment
surport health care in terms of health problems?

4. What vas the level and usefulness of voice and video consultations
between the CHM/Physician?

5. What was the value of teleconsultations in the view of the physician
and the CHM?

6. Determine by researclL evaluation the diagnostic velue of Slow Scan
TV in the areas ¢f radiology, patient exsmination, and microscopy?

T. What was tke quality, purpose, and utilizatiom of the TCE, caxputer,
facilities, persomnel, and logistic support?

8. What TCE items received high or low usage and why?
9. Of wvhat value were the medical aid software programs to the providers?

10. Wwhat were the attitudes of the patients and providers to the STARPAHC
concept and technology?

11. What is the cost for operating STARPAHC?

12. What benefits can be derived fram STARPAEC that will be useful for
future planners of another telemedicine project?

13. Whet recammendations can be made far specific equipment, configura-
tions, and decision-meking for exportable models of STARPAHC?
For the system evaluation, Figure 2-2 illustrates the evaluaticn goals and
processes. As noted in the figure, momthly data retrievels are summarized
pericdically in the fam of semi-ennual evaluation reports. The hardwere and
medical data have been coordinated between MSC and IHS and have been integrated
in this repart. Cost data reflects inputs frar all participating arganizatians.

For achieving the medical evaluation objectives, a method was estabiished to:
(1, docwment field activities, (2) interview the health staff, the peatients,
and camunity residents, (3) provide special evalustion forms to be campleted
by the health providers, (4) review and analyze the camputer printout far tele-
cammunication data, and (5) perform a detail ccst analysis of the health care
system correlated with a hardware cost study.
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For achieving the hardware evaluation cbjectives, a method was cstablished to:

(1) acquire field data by daily data collection in manual records by the site
personnel, (2) incarporate the data into computer-based iogs, (3) reduce, apalyze,
interpret, and campare the raw data to obtain specific answers to satisfy the
stated objectives, and (4) perform a calibration program which arfords an insight
into any performance change in the video/audio links of the system.

A cost accounting system was developed end implemented that provided the cost of
operation and maintenance. In addition, there are 3 independent investigations
conducted by IHS and by NASA that supplemenmts the final evaluation: (1) quality
of care analysis by IBS far certain specific diagnostic categories, (2) study

of the history of the planning, develomment, and implementation of the STARPAHC
Project Ly Rashid Bashshur, Ph. D., University of Michigan for IHS, and (3) NASA
conducted a spece-orfented Medical Evaluation contracted with the Boeing Campany.
Results of these stulles have been incarporated into this report, as appropriate.

2-7



2.3 MEDICAL EVALUATION

The Medical Evaluation Plan, Appendix A, was designed %o achicve the goal o
assessing the impact of STARPAHC on patient health care. To quantitatively
evaluate the impact and assess the improrement, studies were carried out for:

1) utilization of health services before and after STARPAHC operation, 2) quality
of health care, and 3) medical utilization of STARPAHC facilities and telecommuni-
cation capabilities. Epecific questions answered are:

0 Is it an improvement over the pre-STARPARC system?

o Is the system improving quality of cere to the Fapago people?

o Is the use of the STARPAHC facilities and telecammnication

capabilities supporting the health delivery system?

2.3.1 Ut{ilizats . .a of Health Services Before and After STARPAHC Operation.
Baseline data on prior-to-STARPAHC cperation was collected for the years 1970
through April 30, 1975 and compsred against the STARPAHC 1st year (May 1, 1975
through April 30, 1976) and 2nd year (May 1, 1976 through April 30, 1S77).
Three separate studies were initiated to establish the role of the availability
of advancea telecarmunications through the STARPAHC Program.

The district of residence of the patients were grouped into regional areas
depending upon the one health service site closest to the district, and the
site where the grestest proportion of each district's utilizatim occurred.

For example, the central district, Sells, uses the Sells outpatient department
for the greatest proportion of services. This is also the closest site. However,
residents of Sells also receive home visits, and utilize the other sites such

as the San Xavier and Sante Rosa health centers, and the mobile clinic, but

use them proportionately less.

The ambulatory services in the tables of this subsection include all reporting
points and categories in the camputerized Health Information System (HIS). The
camplete list includes:
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1. Sells hospital outpatient department
2. San Xavier Health Center

3. Santa Rosa Health Center

L., The Mobile Health Unit

5. Field clinics at Pisinimo, Chui Chu, Sants Rosa Ranch,
and other locatians

6. Hame visits by all providers, i.e., Public Health Nursing,
Carmmnity Heelth Representatives, Mental Health Workers,
Disease Control staff and others.

T. Office visits to Papago Disease Control and Papago Nutrition
Programs

8. School visits to special clinics such as for immunjzations,
and mental health programs

9. Outpatient visits to contract care facilities such as the VA
Hospital, St. Mary's Hospital, University Hospital, Tucson
Medical Center, Pima County Hospital, and others

10. Sites that either are unspecified or unknown, but a visit
was known to heve occurred

11. Visits to tribal community centers for certain special
services such as provided by the Papago Nutrition Program

First Study - Base Year/Pre-STARPAHC/STARPAHC Year Overaticn. The first study
canpared health service utilization for:

Base year (May 1, 1973 to April 30, 197h4)

Pre-STARPAHC Year (May 1, 1974 to April 30, 1975)
STARCAHC lst Year (May 1, 1975 to April 30, 1976)
STARPAGC 2nd Year (May 1, 1976 to April 30, 197T7)

0O O O O

Three comperisons were made, the first was between the base year and the pre-
STARPAHC year, the second was between the pre-STARPAHC yesr and the lst STARPAHC
year, and the third was between the pre-STARPAHC year and the 2nd STARPAHC year.

Tables 2-1, 2-2, and 2-3 lists: 1) the number of visits and percent chauge to
all ambulatory health services; 2) the ratio of patient embulatcry care visits
to nuber of patients; and 3) percent of population utilizing any ambulatory

health care facility; respectively. The numbers and percentage are given for

the nine districts comprising the Papago reservetion's main body.
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The general health objectives of the Papago Executive Health Staff and the
Indian Health Services were stated as a goel, "To improve the health of the
Papago people to the highest possible level and to assist the Papago people
to live in harmony with their enviromment."

The STARPAHC system was designed to assist in meeting this goal by providing:

0 A mobile health unit “o increase utilization of health
service in the three most western districts.

The results of the first study indicates that this goal of the Papago heelth
staff and the Indian Health Service regarding the utilization of health
services by the three most western districts have been achieved. The rate
of increase in all factors, (1) patient visits; (2) ratio of patients to
patient ambulatory care visits by district of residence; and (3) percent

of total population using services measured; has been the greatest for those
districts whose closest and most frequently used health service facility is
the mobile unit.
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At present, it appears that the increased hame visits, increased use of Sells
OPD and the mobile unit accounted for almost ell the increases in the three
vestern districts in about equal proportion.

Second Study - Comparable 12 Month Periods Since 19570/STARPAHC Year. The
second study compared health service utilization for:

o Camparable 12-month periods since 1970
o STARPAHC Year campared to pre-STARPAHC years 1970, 1971,
1972, and 197k.

In this study, only visits to IES facilities on the Papago reservaticn were
tallied. Visits included those to the dental service at Sells, San Xavier,
and Santa Rosa Clinic., Visits excluded were visits to other dental services,
all patients who were either admitted or discharged fram eny hospital, and
outpatient visits to the Sacaton Service Unit.

In general, the conclusicns of this study support the conclusiors of the first
study, but the rates cannot be directly compared because of the different
methodology.

The following is a summery of the major analysis for the seven ocbjectives
covered in the second study.

First Objective

o0 To campere the growth in the total demographic register wversus
the utilizing population.

o To perceive epr- "real increase in utilizing population"”, perticularly
with regaxrd to any MHU-served aresas.

Findings: Rate of population growth between CY 1970 arnd FY '76 in the
three western districts, on the average, exceed that of the remaining
districts; 1.5 times greater in the case of demographic base and 2.3
times in the case of utilizing population.

In the case of MHU activity, the trend in demographic register increase
in the three western districts was accelerated, particularly the utilizing
population count.
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Second Objective
o To compare the development of IHS clinic utilization levels, district

by district and overall.
0 To perceive any "real" increase in utilization rate, perticularly in the
districts served by the MHU.

Findings: Since 1970, utilization has increased in all districts of the
reservation, more so in aame than in cothers. Overail, the increase has
been quite substantial (about 11% between 1970 and 1976).

The trend towards utilization increase has also involved the three western
districts. Here the increase over the 1970 rate was 2U$ in 1976; 4.Th of
this occurring in the period of MHU service. This may indicate that the
utilization rate increase during the MHU-served period was mostly part of
the general trend toward increased utilizatiom, and at best, only moderately
accelerated by MEU activity directly.

Third Objective
o To make & general camparison of warkloed (outpatient visit) distribution
emong the clinicel facilities, by district and overall,
0 To determine geographically influenced utilization patterns of IBS c¢lini-
cal facilities on the Papago Reservatian.

Findings: Sells clinic serves all reservation districts, scame more so than
others. Through the years, the general trend is increased utilization of
Sells by &ll districts, except San Xavier.

San Xavier clinic serves San Xavier district and the off-reservation popula-
tion (Tucson) almost entireiy.

Santa Rosa clinic serves primarily Gu Achi, Hickiwan and Sif Oidak., In
1970, 1t took substantial workload fram Gu Vo and Pisinimo.

The Pisinimo coampunity clinic, in the years it operated {1 day a week) took
care of a substantial amount of the workload at Gu Vo as well as the
Pisinimo district.

The MHU serves the three western districts almost exclusively. In its
time of operation, it has absarbed all of the Pisinimo clinic workloaed
and epparently ebout 1/6 of the Santa Rosa clinic workloed,
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Fourth Objective

o To show the per capita IHS clinic utilization rate, bssed on the
utilizing population.

o To compare per capita utilization levels among the districts and to show
the changes occurring since 1970.

Findings: The general trend toward increased per capite utilization is
unmistakable. Same districts lagged behind others in attaining inecreased
per capita utilization (note Baboquivari, Gu Achi, Hickiwan, and Schuk Toak

in the 1970-19T72 change canpe.rison). In 1976, most of the districts attained
levels betwe:n 6 and 7 visits per utilizer per year.

Substantial increasses in per capita utilization in Gu Vo and Pisinimo were
found in the 1970-T2 comparisons, while substantial gain in Hickiwan first
shows in the 1972-T4 campariscns.

The gains in per capita utilization in Gu Vo and Pisinimo probebly were

stimulated by the opening and operetion of the Pisinimo clinic (1 day a

week)., The gains in Hickiwan probably arose fram increase in Senta Rosa
outreach or increased availsbility of transport to Santa Rosa.

Ostensibly, Hickiwan alone shows greatly increased per cepita utilizatiom

in the MHU activity period -- but it is difficult to say that this was
caused by the MEU alcone, since the trend started between 1972 and 19Tk.

Fifth Objective
o To show the change in problem-specific workloed between CI 19T4 and
FY 1976 (June T5-July T6) the "yeer of the MHU".
o To determine whether & local surge in disease prevalence might account
for differences in utilization levels.

Findings: Except for "Other Bacterial and Parasitic Diseases", the surges

or declines in services for particular problems eppear to be randam., Since
visits for " other bacterial and perasitic diseases" accounmted for only 5% of
the visits in 1976, botl overall and the "3 Western districts", the apparent
increase is insignificant. The overall conclusiocn is thet evaluation of
utilizatim is not affected by shifts in problem cor disease prevalence.
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Sixth Objective

o To campare distributicr of workload among the main fa.c;l.lities serving
the western districts with regard to disease probleu categories.

o To ascertain whether nature of problem may have caused selective (or
aiseriminatory) utilization of facilities.

Findings: The nature of the problem Jbviously affected facility utilization,
particularly when campering the Sells clinic and MHU, The higher levels of
MAJ wtilization {accounting for 44 to 56% of the visits within problem

class) involved the infectiocus disease problem: plus cardiovascular and
musculoskeletal problems. The Ligher level of Sells utilization occurred
with tuberculosis (mostly preventive care), venereal disease, necplasus,
metabolic-nutritional, mental-behavioral, neurological, and digestive
(mostly dental) problems. The cambined utilization of Sells and Santa

Rosa caused & low utilization of the MHU (between 29 end 38%) in 8 remain-
ing problem areas.

Seventh Objective
0 To show the changes in utilization of the principel clinical facilities
available to the western districts since 1970.
0 To show specific utilization levels of Sells, Santa Rosa, Pisinimo, and
MHU clinics and changes occurring chronologically.

Findings: (1) The utilization of the Sells facility continues to increese,
(2) The MEU has, in essence, taken up the load of the closed Pisinimo clinic,
and has caused decreased Hickiwan wutilization of the Santa Rosa clinic, ( 3)
Years before the MHU arrived, there was decreased utilization of the Santa
Rosa Clinic, by Hickiwen (and even (u Vo) between 1972 and 19T4. An earlier
drop in Gu Vo utilization coincides with +he Pisinimo ¢linic operational
increase. After 1972, the physician was replaced by a CHM at Santa Rosa.
After 1972, all districts increased their utilization of the Sells OFD,
especially Hickiwan, Gu Vo and Gu Achi.
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Third Study - Pre-STARPAHC Three Year/STARPAHC Year. The third study compared
health service utilization for:
0 STARPAHC lst Yesr compared to three past years (1973, 1974
and 1975).

This study measured the changing propartion of patient visits by district to
differeat types of health services. (IHES clinics, hame visits, mobile clinic
(1975 and 1976 anly), school, and "other” sites).

It also measured the changing visits to different categories of health providers
(1.e., physicians, CHNs, PEN, Nursing Aides, ard Papego Tribal Healtk workers).

The distribution of visits by sex, for reservation districts, was also meesured.

Visits to the dental clinic were included in these studies, es in the second
rtudy. Only reservation facilities ar services were inclvded.

For caparison pwrposes, the data kas been grouped into six sections -- each of
the three MHU districts: Gu Vo, Hickiwen, and Pisinimo; Sells, San Xavier, and
all others. The others cztegory inclwudes districts 01, 02, 03, OT, end 09.

During the vast four years (July 1, 1972 through June 30, 1976) residents of ten
districts(l, on the Papago Reservation had spproximately 167,457 reparted out-
petient/field contacts for an average of L.k comtacts per pcpulatim(a) and en
average of 6.6 contacts per utilizing popmtion(3) . The average contacts
amually are 41,864 while the.e were 6,330 aversge number of individual comtects
armually.

(1) Gila Berd district residents are excluded fram this analysis.
(2) Population data used is based on September 1975 information as reported from IES
(3) Source - HIS printouts.
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Findings: There are three distinct trends emerging fram the data: (1) IBS
services delivered in the field outpatient/clinic setting are beccming more
physician ariented and conmtrolled, as reflected in the increasing muber of
visits with either the physiciarn or physician assistant listed as primary
provider, (2) hame visiting by PHNs has decreased as percentage of the total,
and (3) utilization rates for females are growing more rapidly than utilization
rete far males. To summarize:

1.

2.

3.

5.

8.

9.

10.

Total outpatient/field contacts have shown a steady increase during
the past four fiscal years. ‘

San Xavier and Sells have the largest percent of the population con-
tacted, and also the highest average mmber of visits per petient.

Gu Vo is at the bottam of the 1ist in the percent of population who
get service, but ranks high in the average number of visits per
utilizing population.

Visits by Public Health Rursing persomnel dropved sherply in 1973

and have not regained 1972 levels of service in any district except
San Xavier, where in Fi 1976 they exceeded the FY 1973 level of service.
Patients 1iving in the Pisinimo end Sen Xavier districts are tne most
likely to receive hame visits fram PHN perscounnel while those living in
the Sells and Hickiwan district are the least likely to receive such
cervice.

Gu Vo patients average more hame visits per population dbut rank third
(behind San Xavier and Pisinimo) in hame visits by PHEN personcel.

The largest decline in hame visiting has been in districts 01, 02, 03,
07, and 09. In 1973, nine percent of all contacts were reported as
hame comiacts. In FY 1976, the percentage dropped to six percent.
Total hame visits have increased by a percentage of the total health
service.

Fuysiclans assistants visits have increased to residemts of all districts
with San Xavier showing the least incresse.

Males outmumber females in six of the ten districts (Gu Vo, Hickiwan,
Pisinimo, San Xavier, Chuicst Kuk, and Schuk Toek) but outpatient, field
visits show about 5T percent female to L3 percent male ratic. Doctors
see proportiopally more meles than do CEM's.
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11. Dentists report more visits to mai.s3 than females in Gu Vo, Hickiwan,
and Fisinimo districts. (U4 year total).

12. In those instances where all service reported has been at the MHU
(Sept. 'T5 to Mar. 1 'T6) females were seen an average of 2.3 times
each vhile mzles average 2.0 visits each.

13. Only at Sells do CHM's see more males than they do female patients.

1. There has been an increase in the mumber of patient comtects by tribal
health workers. The largest increese is seen in the three districts
served by the mobile unit.

15. Visits to IPN's as prinary provider is approximately double the number
made to RN's as prirary provider.

16. During the four year period there has been a total of 6,578 visits to
tribel health warkers and a third of these have been kame visits. In
FY 1976, hame visits accounted for over helf of the tribal visits in
the MHU districts, but less then half of those in Sells and all other
districts were hame visits.

2.3.2 Quality of Health Care

The principle objective of the STARPAHC project was to increase accessability,
increase utilization of non-physicians to provide direct health care, while
improving the quality of care delivered. ’

This selection will address ccncerns about the qualit} of care for certain
indicators to denote the level of achievement for specific goals or standards.

These indicators were selected based on the following criteria; 1) tasks that could
be performed by variouslyr skilled primary providers (i.e., not only those per-
formed by physicians), 2) health conditions that are both common in the population
and also amenable to results from available therapy, and 3) study areas that use
data routinely stored in the Health Information System (HIS) computerized data

base for all patient encounters. .
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Three conditions were selected on the basis of this criteria, 1) one common
condition where screening and preventive tasks are closely related to
outcome -- prenatal care, 2) one acute condition -- gastroenteritis in
children, and 3) one chronic condition -- hypertension.

Three methods of data analysis were used for each condition to answer these
~ questions:

1. Do the patients who regularly visit well equipped facilities staffed with
higher skilled providers receive the same quality of care for episodes
over a six month period as those who visit other smaller sites staffed
with less trained individual providers?

2. Has there been an increase in quality of care during the time when the
STARPAHC telemedicine system was implemented as compared to prior times?

3. 1Is the same quality of care for each patient visit provided by physicians
and CHMs?

4. Have the people living in those communities, that have experienced signifi-
cant increases in health service utilization, received the same quality of
care as those residents of communities who are consistently high utilizers?
e.g. western districts patients compared to Sells district patients.

Method Analysis of Patient's Care: All studies used the computer programs
developed by the Experimental Medical Care Review Organization (EMCRO) project
staff, at the IHS-ORD (with a grant from the DHEW National Center for Health
Services Research). These programs were written to utilize the data base of
the Health Information System (HIS) which is primarily built from all patient
encounters (with providers) within the Sells Service Unit System.

The first method of analysis used an EMCRO algorithm that assigned individual
patients to only one site for a six months period, regardless of how many other
sites were utilized in the same time frame. The specific algorithm used varied
with the health condition and with the specific indicator measured. Generally,
the patient was assigned to the clinic where the majority of visits had occurred
during the time frame previous to the frame being studied for chronic conditions,
and for acute conditions, to the clinic most used during the time frame studied
if those visits could be linked to an episode of illness in the same time

period.
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The duration of each time frame was six months (i.e., either from January 5
through June 30, or from July 1, through December 31).

Four sites of health care were chosen for comparisons. Two were always staffed
with physicians, registered nurses, pharmacists, dentists, CHMs, nurse practiomers,
licensed vocational nurses, laboratory and x-ray technicians, medical records
clerks, and other personnel. One site was the outpatient department of the
primary care (50 bed) hospital servicing about 30,000 ambulatory patients a year.
The other site was a well equipped health center near Tucson (60 miles from

Sells) with about 11,000 visits annually. The latter site served a distinctly
separate population for the conditions selected for study. The two comparison

sites were serviced only by CHMs, licensed practical nurses, and clerks and/or
drivers. Laboratory facilities were minimal., Physicians saw patients in the
health center at bimonthly speciality clinics, but these accounted for less than
5% of the 5,000 visits annually.

The mobile unit patients were served only by the CHM or LPN, and averaged abcut
3,300 annually. However, patients utilizing these two facilities also heavily
used the outpatient department. Consequently, the number of patients assigned
to these clinics would not reflect the numbers of visits each made.

Results Analysis of Patients' Care: The information in the following tables
(Table 2-4 through 2-6) for each condition studied is interpreted gemerally to
mean that no statistically significant differences in quality of care were

detected between either of the two groups of clinics, or among each clinic

for the quality indicators measured. Neither was any great improvement noted
from the time periods July 1, 1974 to June 30, 1975 (before the STARPAHC project)
as compared with the time period after the project started (from June 30, 1975
to June 30, 1976). The study period identified as "1" on Tables 2-4 through 2-6,
was the most recent time frame studied, from January through June 1976. The
others, 2 through 5, represent sequential time regression periods of six months
each (i.e. Number 2 - July - December 1975, Number 3 - January through June 1975,
Number 4 - July through Pecember 1974, Number 5 - January through June 1974).
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Instructions for reading these three tables are as follows:

1. Quality indicators are described ia Note 1, bottom of Table.

2. Time Periods - 2nd column gives the time period during which
data was recorded.

3. The last four columns give the facilities that the patient
visited.

4. Rate percent indicates the proportion of patients out of the
total patients eligible that met the quality of indicator
prescribed rate. For example, at Sells Hospital, 83.3% of
the total patients seen for prenatal examinations encountered
the health system by the 20th week of gestation. This implies
that 16.7% of all women who are eventually known to the hospital
care system as being pregnant did not make their first encounter
before the 20th -reek of gestatiom.

5. Number gives the total patients seen at the individual facility
for any of the quality indicators.

Rates were calculated from each indicator for two groups of patients: Those

at "high risk" and those at "normal risk". These terms are specifically defined
in the EMCRO literature. Because these rates by subgroup did not vary sig-
nificantly from the total group rate for most indicators and also for some
factors the numbers were small, only the rate for the total group is reported

in Tables 2-4 through 2-6. Value statements about the quality of care measured
for each indicator are difficult to make, considering the small numbers of
patients involved, and the very low numbers of efther deaths or morbidity
instances occurring during each six months time frame.

Evaluation studies have shown that the EMCRO programs are performing valid
measurements for the data as stored in the HIS computer. Other studies
have compared the HIS data to that entered in the original health record.
Outpatient encounters were from 97 to 997% complete, and 99.77% accurate.
Diagnosis ranged from 98 to 1007 complete and 98.1 to 99.57% accurate.
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The following presents findings fram the three health problem evaluation studies:

Interpretations of Prenatal Study: (Table 2-4)

(o]

Cammunity HYealth Medics working independently achieved rates for
the quality indicators comparable or better than physician staffed
sites for all indicators, especially in the cecond 6 months study
period, except pre-eclampsia screening.

Numbers of patients were spproximately equal at each site for each
period.

Generally, disease detection screening rates are low at all sites
in spite of the high rates at which pregnant wamen attend clinies
before the 20th gestational week.

Service unit policy requires all prenatal patients to be seen by
physicians at least three times before delivery (i.e., at lst, 2nd,
and 3rd trimester). Most patients camply. Therefare, fewer petients
visit the Health Center staffed by the CHM, and mcbile clinie, but
rather visit the physician at Sells.

Only 6 of the 9 indicators are shown because of small numbers of
petients or lack of date which mekes comparisons useless.

Interpretations of Gastroenteritis Study: (Table 2-5)

(o}

Patients with episodes of gastroenteritis who made the majority of
their visits to sites where CHMs are primary care providers, had
rates equal to or better than sites where physicians are primary
providers.

Data was retrieved for very few patients/episodes in last study
period (January - June 1976) as campared with periods since
January 197hk. Reported childhood gastroenteritis has been
decreasing in all districts of the reservation for several
years.

Only 3 of the 10 indicators of quality were studied because of
lack of visits to sites or low numbers which made ccmparisons
useless.

Most sites in the last study period (1976) appeared to be performing
with equal or less quality than they had in former study periods,
since 1974k, for the three indicators reported. The decline is
attributable to insufficient record keeping by CHM's and M.D,'s.

This may indicate a lack of interest in a health problem of decreasing
prevalance.
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3.
4.
5.
8.

omeA“ UA
Table 2-4
PRENATAL STUDY RESULTS
. o Sites of Health Care
[ Quality indicators Time Periods Seils Hospital San Xavier Santa Rosa Mobile
OPD Health Center Health Center Health Unit
Prematal Entry Rate Jan-Jun 197¢
Rate (B) 3.3 69.2 100.0 67.8
Number [ ] 26 4 12
Jul—Dec 1978
Rate %) 8.6 76.2 90.0 100.0
Prenatal Work-up Jan~Jun 197¢
Rate Rate () 20.3 3.6 n.3 16.7
Number o 28 [ ] 12
Jul-Dec 1978
Rate (%) 37.7 2.7 (] ¢6.7
Urioary Tract Jan—Jun 1976
infection (UTDH Rate (%) 50.0 23.3 100.0 50.0 .
Screening Rate Number [ ] 30 10 16
Jul—-Dec 1973
Rate () 77.1 21.1 90.0 88.9
Diabetss Screening Jan~-Jun 1976
Rate Rate (%) 4.1 6.7 ] 0
Number [ 30 4 14
Jul=-Dec 1975
Rate (%) 66.3 5.6 37.8 81.8
Pre-eclampsia Jan-Jun 1976
Screening Rate Rate (%) 28.9 1.7 0 0
Number 38 26 4 [ ]
Jul=Dec 1975
Rate (%) 19.2 9.4 28.6 20.0
Anemia Screening Jan—Jun 1976
Rate Rate (%) 50.0 20.1 100.0 ]
Number 64 31 8 12
Jul—Dec 1973
Rate () 67.2 29.¢ 60.0 88.7
NOTE 1
of of Indi Used in Table 2-4

Preoatal entry rate: What proportion of the pregnant women encountsred the health system by the 20th
week of gestation?

Prenatal work-up rate: What propartion of the pregnant women had a VDRL, cervical culture, and pap
smear by the 20th gestational week ?

UTI screening rate: What proportion of pregnant patients had urine cultures io 0 to 20th and 26 to 40th
weeks of gestation ?

Disbetes screening rate: What proportion of patients had a MOD GTT in 0 to 20th and 26 to 40th weeks of
gestation ?

Pre-eclampsia screen rate: What proportion of patients was adequately covered by screening blood
pressures between 26 to 40 weeks of gestation?

Anemia screening rate: What proportion of pregnant women had a2 hematocrit or hemoglobin in 0 to 20th
and 26 to 40th weeks ?

Prenatal Quality of Case Indicators Not Used Because of Small Numbers of Patients or Lack of Data for

One or More Sites

7.
8.
9.

Nutritional Counsel Rate: What proportion of pregnant women received nutritional counseling by the
20th gestational week?

Family plan counsel rate: What proportion of pregnant patients received family pianning counseling
by the time of delivery?

Postpartum evaiuation rate: What proportion of pregnant women had had a pelvic and breast exam,
urinalysis, urine culture, and hematocrit/hemoglobin within 2 morths postpartum
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Table 2-5

GASTROENTERITIS STUDY RESULTS

Sites of Health Care
Quality 1 Time Periods Sells Hospital San Xavier Santa Ross Mobile
Indicators OPD Health Center | Health Ceater | Health Unit?
Jan—Jun 1976
Rate (%) 46.8 23.1 [ 4“4.4
Number L ) 13 8 9
Staging Rate Jan 1974-Jul 1976
(S Stx-Moath Study
Periods) 2
Rate (%) 40-50 40-14 0-38 50~54
Jan-Jun 1976
Rate (%) 16.9 5.0 13.3 10.0
Treatment Number 183 20 18 10
P""""‘n Jan 1974—-Jul 1976
{5 Six-Month Study
Periods)
Rate (%) 20-50 18~-50 28-30 0~40
Jan-Jun 1976
Rate (%) 74.7 47.6 92.3 81.3
gmhnm‘ Number 87 21 13 16
Rate Jan 1974-Jul 1978
(S Six-Month Study
Periods) 2
- Rate (%) 70-90 80-90 64-90 80-90
NOTE 1

Description of Gastroenteritis Qualitv of Care Indicators Used in Table 2-5

1. Staging Rate
2. Treatment Plaoning Rate

3. Ambulatory Mgt. Rate

Percent of patient episodes with all encounters staged

Percent of patient episodes for which treatment plan included fluid
or alteration of diet, and antibjotics for + culture and no non-
indicated antibjotics or antidiarrheal agents (see standards

for treatment)

Perceut of all patient episodes receiving all required follow-up
encounters

Gastroenteritis Quality of Care Indicators Not Used Because of Either Small Numbers of Patients or Lack
of Data for One or More Sites of Care

4. Risk Assessment Rate
5. Prevention Rate

6. Trisge Rate

7. Secondary Prevention Rate
8. Dehydration Mgt. Rate

9. Total Attack Rate

10. Total Episode Rate

NOTE 2

Percent of 0 to 2 year olds with a risk level assigned

Percent of patients with Task A completely within past 8§ months (see
Protocol for Disease Control Workers)

Percent of patisnts episodes in which sll appropriate referrsl/
admissions were made (see standards for terms below)

Percent of patients with excessive morbidity who received Task A
and stool culture

Perceat of dehydrated patient admissions that had an initial sodium
determination and repeated if abnormal

Proportion of 0 to 3 year population that had one or more episodes
of GE in the time frame

Number of episodes of GE per population of babies 0 t. . years

MHU operated for only 3 of the 5 study periods
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Interpretation of Trends in Quality of Care for Hypertension: (Table 2-6)

o

o

Data was of sufficient size to tabulate anly 8 of 14 indicators.

Number of patients for each study period are approximately equal
except for #2, where peaks appeared during 3rd study period at
Sells OPD and San Xavier (MD) Health Center. Therefore, cmly
rates for periods 2 through 5 are shown.

Little or no improvement of most rates are evident for any site
since 197h.

The two sites where CHMs work independently have approximestely
equal ar better races far quality of care than sites staffed
with physicians.

Al1 sites have low quality rates for the ocutcame indicator for
therapeutic effect (#8C) for the process indicators of those
given medication (#5), and those receiving appropriate follow-
up visits (#7), within the six months study period.

However, paradaxically, all sites have higher rates for number

of patients with blood pressure "controlled" (#). This difference
suggests that unknown factors, other than the prescription of anti-
hypertensive drugs, are more important in their impect on quality
of outcame indicators.

As & group, the hypcriensive population is frequently seen by-

the health system (#%), and therefare, could be questiocned
regarding the impact of these other factoars.
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Table 2-6

ORIGINAL PAGE IS
OF POOR QUALITY

HYPERTENSION STUDY RESULIS

Sites of Health Care
Quality
Indicators! Time Periods Sells Hospital San Xavier Santa Rosa Mobile
OoPD Health Conter Health Center Health Unit
Jan~Jum 1976
Rate (%) 4.8 4.3 36.9 u.5
Percent of Pepulation Number 4030 1532 188 258
Serosned Jan 19N4-Jul 1978
(8 Six-Month Study
Periods) 2
Rate () 3339 38-40 18-32 “-
Jam-Jua 1976
Rats (%) 0.8 .5 8.7 8.9
Screeeing Number 4958 2505 "4 223
Complation Jan 1974~ Jul 1978 .
(3 Stx-Moath Study
Perieds) 2
Rate (%) ) - 52-54
Jan-Jun 197¢
Rate (%) 56 n 37 ”
Percest Number 538 261 100 20
W Jan 1974-Jul 1978
(3 Six-3lonth Study
Periods) 2
Rate (%) 50-59 20 36-40 60— 100
Jan=Jua 1376 .
Rate (%) 2.1 7.0 2.1 $8.8
Systam Number 213 50 1] 26
ot Jan 1974~ Jul 1976
{$ Six-Month Study
Periads)
Rate (%) 1] 78-82 (")
Jan=Jun 1976
Rate (%) 6.0 70.17 s1.8 77.3
Blood Pressure Number 187 4 a3 22
Control Rate Jan 1974-Jul 1976
(5 Six-Month Stady
Periods) 2
Rate (%) $0-79 T0-78 40-74 7
Jan—-Jun 1978
Rate (%) 13.9 26.4 10.5 17.4
Drug Namber 247 53 3 23
g:::‘"" Jan 1974-Jul 1976
(8 Six-Moath Study
Periods)
Rate (%) 10-18 10-18 5-10 10-14
Jan=Jun 197¢
Rate (%) 31.7 3.1 17.4 30,4
Number 161 s 23 23
Follow-Up Jan 1974 -Jul 1976
Rate (8 Stx-Month Study
Periods)
Rate (%) 20-40 20-40 16-24 10
Reduction in Blood
Pressure (BP)
Hypertens Jan=Jun 1978
:;nnumn;‘mn (%) 11.1 2.8 8.7 1.7
Mean BP Decreased Number 218 I N 12
10 mm Wit~ Jan 1974-Jul 1978
Treatment {8 Six~Mooth Study
Periods) 2
Rats (%) 10-12 2-6 5-18 14
Jan-Jun 1976
B. Treated HPTN Rate (%) 26.¢ 38.1 2%.8 10.0
Patients Whose Number 128 21 14 10
ﬁ'f:::mp‘“;::‘: Jan 1974=Jul 1976
(5 Six-Blonth Study
Without Treatment Periods)
Rate (%) 20—-26 10-42 16-130 +4
Jan=Jun 1978
C. HPIN Rate (%) 15.5 15.8 21.9 2.3
n Number 48 19 18 2
g,‘m“"""" Jan 1974-Jul 1976
. (3 Six-Month Study
(Condition B-A) Periods)
Rate (%) 10-14 l 8-38 11=-12 30
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NOTE 1

ORIGINAL PAGE Is

Table 2-6 (continued OF POOR QU;A[ ITY

Description of Hypertension Quality of Care - ludicators Used in Table 2-6

1.

2.

10.

11.

12,

13.

14.
NOTE 2

Percent Population Screened. This indicator looks at the population which is eligible for screening
(over 10 years old, oo previous diagnoseis of hypertension) and finds the percent of patients who hag
BP measurement in the past 6 moaths.

Screening Completion Rate. This indicator looks at the populstion which is eligible for screening
(over 10 years oid, no previous diagnosis of hypertension) and measures the percent of the population
which is in compliance with screening criteria (i.e., not overdue).

If any of the following criteria are met, the patisnt is overdue for screening:

w. No previous BP on record

b. The last BP is over 159/90 and it is over one month since the last BP

¢. All recorded BPs are under 140/90 and it is more than § years sioce the last BP

d. Last three recorded BPs are under 140/90 and #t is more than § years since the last BP
e. Any other BP patterns present and it is more than one year since last BP

These criteria do not apply to patients under 10 years old. Also BPs of questionable reliability
(measurements taken in covi~nction with DTs, trauma, eic.) sre ignored.

Percent Hypertensives Diagnosed. This indicator determines the total number of sctive
hypertensives known to the heaith systam and divides this number by the estimated prevalence =
0.10 x the number of patients over 10. For example, if there are 50¢ diagnosed hypertensives
among 10,000 patients over 10, then the percent of hypertensives diagnosed is 500/

(0.1 x 10,000) = S50%.

System Contact Rate. This indicator looks at all active hyperter ve patients being cared for in
the health system and determines the percent who have an encounter with the system (for any
reason) during the 6-month study period.

BP Coantrol Rate. This indicator looks at all active hypertensive patients in the health system

etermines the average BP for each during a 6-month period. If the average BP is less than
140/90, the BP is assumed to be under control. Active hypertensives with no recorded blood pres-
sures in the study period are excluded.

D Coverage Rate. This indicator measures continuity of care. It looks 4t all active hyperten-
sives in the health system and determines the percent who are prescribed enough medication to
cover them for at least 150 days of 130 day study period. For example, if there are 300 active
hypertensives in the sysiem and 200 are covered by perscriptions, then the drug coverage rate

is 200/300 = 0.667 or 66.7%.

Follow Up Rate. Percent of hypertensives who were treated and returned in time to maintain
continuity of treatment.

a. Number and percent of all hypertensive patients who, while not under therapy, had a reduction
of 10mm or more 1n either systolic or diastolic blood pressure during the study period.

b. Same as above, but for those treated with drugs before and after trestment.

¢. Numbers and percent difference between a. and b. above.

Indicators studied but not rep~rted because of low pstient pumbers or lack of data for one or more
sites of care.

Case Finding Rate. This . ator measures how well the health system ts catching up on the back-
log of lagnosed hypertensives . It measures the number of new hypertension diagnoses made in
the past 6 months and divides it by the estimated diagnostic backlog. Estimated backlog = (0.01 x
sumber of patients over 10) - number of previously diagnosed hypertensives. For example, if at
the start of a é-month study period, there are 500 diagnosed hypertensives among 10, 000 patients,
and If 30 new hypertensives are found in the study period, then the case finding rate is:

50/((0.10 x 10,000y ~ 500) = 0,10 or 10%.

Work Up Completion Rate. This indicator looks at patients who were first diagnosed as hypertensive
during a 6~month study period. Then it looks to see if an EKG, chest x ray. and serum K were
ordered within a 12-month period bracketing the date of the diagnosis. I all three tests were ordered,
it is assumed that the work-up Is probably plete. For ple. if 50 hypertensives were dia-
nosed and 20 had all three tests ordered within ¢ or ~8 months from the date of diagnosis, then the
rate of completion is 20/30 = 0.40 or 40%.

?cldmn of Hypertensives Sequeliae. This indicator measures the percent of hypertensives who
evelop stroke, conjestive heart failure, or renal failure (potentially preventable sequellae) in the
6-month study period. The resuits are muitiplied by 2 to give a projected annual incidence rate.

For example, if 10 of 500 hypertensives develop major target organ damage in a 6-month study
period, then the projected annual wcidence rate is: (2 x 10)/500 = 0,04 or 4%,

Missed Diagnosis Rate. Percent of individuals who meet mandatory diagnostic criteria but who are
undiagnosed.

Mortalitv Rate, Hvpertensive Sequellae. Percent of hypertensives who die from potentiaily preventable
sequeilae (stroke. conjestive heart failure, hypertensive renal disease, ruptureo aorta aneurism) in

a year.

Death Rate. Hypertensive Patients, Percent of hypertensives who die from anv cause in a year.

MHU operated only two fuil study periods: Jan = .Jun 1976 and Jul — Dec 1975,

2-29



Method - Analysis of Patient Encountered: A second method of analysis for the
same four health conditions used an EMCRO computer program that identified

individual providers and their performance for each separate encourter where
any of the four conditions were noted in their problem list. Each individual's
performance was compared with all the other providers in the same category of
either physicians or community health medics. This method would better indicate
the performance of physicians as compared with non-physicians than the former
analysis by clinic site, but others, such as nurses, may have done the initial
data gathering and recorded this on the encounter form that would be attributed
to the CHM if the patient was seen by a CHM at any time during the encounter.
As in the prior analysis, patients were classified for each health problem as
either a "high risk" or "nmormal risk" patient. Separate rates were calculated
for each type for each visit -~ each provider, but not reported because there
was little variance by type from the rate for the total group.

Results of Anzlysis of Patient Encounters: The data in Table 2-7 compares

all 7 physicians with 3 CHMs and one nurse practitioner for 14 indicators
related to quality of care statements.

Table 2-8, presents the similar data, but includes the sites of service where
the majority of visits for each condition occurred. During the six months
study period, the same CHM was assigned to the mobile clinic for all patient

visits (except a few that may have occurred during night or weekend dnty.)

Similarly, the same CHM was on duty at the health center where more than 90%
of all visits (for all conditions) occurred on days when no physicians were
present., Regarding the physicians, almost all visit: attributed to them
occurred in the Sells outpatient department except for 10 days when two
physicians alternately visited the CHM staffed health center. The third CHM
was rated on visits at all fthree sites, but the majority of encounters were
at the Sells OPD. The data was sufficient in number of visits to compare
only 14 indicators. We have interpreted the overall patterns of compliance

as generally similar for both physicians and community health medics.
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Table 2-9 presents some justification for this interpretation for both the
patients analysis and the encounter analysis. There is no criteria developed
that would objectively weigh the importance or value of each indicator even
for the same health problem. This problem would be compounded by rating
their importance between health problems. Another general trend observed is
that for the majority of indicators the performan.e rates of the mobile unit
is equal to or better than other sites whether staffed by physicians or CHMs.

Methods of Analysis for Quality of Care Received by a Population. The reser-
vation was divided in regions based upon studies prior to STARPAHC which

indicated significant difference in accessibility and utilization of health
services. Seventeen quality of care indicators were studied for the health
conditions of hypertension (7), gastroenteritis for children (4), and
streptococcal infection for both children (3), and adults (3). The rates
which which the indicator was achieved during STARPAHC operations were compared
to rates for the prior year for each region. This method measured that

net effect of the whole health care system upon a population - not just the

individual effects of clinics and providers as in the previous sectioms.

Results of Ovality of Care for a Population. In the following Qumnary, all
indicators are assigned equal values. The region served primarily by the
mobile unit achieved in the year prior to STARPAHC the same rates for 34
wmeasurement indicators as the three comparison regions, had worse rates for
12 measurements of indicators (p =>>.05), and had five rates better. After
the STARPAHC project, the mobile unit region also had 34 measurements the
same, but the number worse had decreased from 12 to 7, and the number better
(p =<.05) had increased from 5 to 10 (p<.01l). The greatest improvement

was in the rates of performance of indicators for hypertension (all 8); next
for streptococcal disease control (all 6, but smaller increment of improvement);
least improved was gastroenteritis (2 of 4 indicators). Visits for both
hypertension and streptococcal infections increased more (+68% and +326%).

Visits for gastroenteritis declined in all regions (-137%) and the decline was
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Table 2-9

SUMMARY OF CHM AND PHYSICIAN RATE COMPARISONS
FOR QUALITY INDICATORS
SELLS SERVICE UNIT

Number of Indicators
Health Problem
Prenatal G.E. Hypert. Total
1. Analysis: 6 Months 1976:
Patient Care by Site
CHM Staffed Sites Compared to
MD Sites
Rates same +10% 1 2 8 11
CHM Sites Less than MD
Sites >10% 2 1 1 4
CHM Sites More than MD
Sites >10% 3 0 1 4
Totals 6 3 10 19
2. Analysis: 6 Months 1976:
Provider Performance by Visit
CHM same as MD +10% 2 1 6 9
CHM less than MD >10% 0 2 1 3
CHM more than MD >10% 0 1 1 2
Totals 2 4 8 14
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greatest in the region served ty the MHU (-65%). Although only about 127% of
all visits were analyzed for quality indicator, the conclusion of these
studies and others was that there was a relationship between increased access-
ibility, increased utilization, and increased quality of care for hypertension
and streptococcal disease.

2.3.3 Medical Utilization of SIARIAHb Equipped Facilities and Telecommunications
_ Average number of visits to the Mobile Clinic during each of the six-month
priods was comparable. Although there were slight variations in the month

vs month comparisons, these differences were considered insignificant. The

third six-month period for the Santa Rosa Health Center, showed a decrease

in patients visits when compared to the other six-months. However the last

six months showed a significant increase.

Utilization of Telecommunication. The use of telecommunications for support
of the health delivery system has declined slightly during the second year

of operation.

On Table 2-10, the number of patient visits ané number of consultations for

the four 6-month periods are showm.

There are two known reasons for this noted decline, both in absolute numbers,
and as a percent of patient visits. One is that the data transmission system
has been performing much more successfully during the second year of operation.
Therefore, there is less need for the mobile unit to contact medical records
at Sells.

The mobile clinic was out of service for only 6 days during the second year
compared with 8 days during the first year. Health service was provided by a
standby trailer equipped for VHF/voice/data for all hut 1 day of scheduled

service. This year, more visits to Santa Rosa were for routine school examinations
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(September) and for influenza immunizations (October). These reasons for visits

are less likely to generate a need for remote consultation.

The need for communication between a commmity health medic and a physician
or other health professional did vary with the health problem or diagnosis
The following conclusions are from data presented in Table 2-11.

Some sort of commmication mode (either voice or audio plus video) was used
most commonly for the following health problems: 10% of all injuries and
accidents, 15.7% of all diseases of the skin, 21.4% of metabolic and nutritional
problems, 20.9% of diseases of genitals, 19.5% of mental or behavioral health
problems, and 16.7% of both urinary tract disorders, however a group categorized
as "ill defined signs and symptoms' had the highest rate of 32.9%.

This analysis is based on 12 months data (July 1, 1975 to June 30, 1976) col-
lected for 3,648 visits to the mobile health unit. A total of 634 patients had
remote consultation, but sufficient information needed to link the use of
communication equipment to a specific diagnosis was present in only 346 or 55%
of the total communication episodes. The most common cause for not being able
to match the consultation with the diagnosis was that the mobile unit staff

was not required to fill out evaluation forms for calls transmitted over the
VHF or MUX system and patched into the hospital telephone network. Most of
these calls were to the laboratory, pharmacy, or appointments desk. Of the
3,949 diagnosis for a variety of health problems to the mobile clinic

telecommunications were needed for 439 problems, about 11% of all problems.

The mobile unit was used for the above study because all communications were
monitored while at the health center usually voice communications were held via
the existing telephone system which was not monitored. The patients utilizing
both sites, however, showed a very similar distribution of diagnosis or health

problems for which communications were used. (See Table 2-12),
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Table 2-11

COMMUNICATION NEED BETWEEN CHM AT THE MHU AND THE PHYSICIAN
AND OTHER HEALTH PERSONNEL AT THE SELLS HOSPITAL

Percent of
Health Problem “ategory gﬂﬁi ec;t' Co%‘-?\;eizagon %r:;;;n;s
pisodes Communications
1. Accidents and Inivries 298 30 10.1
2, Diseases of the Skin 318 50 15.7
3. Metabolic, Nutritional, and Blood 206 4 21.4
Disorders
4. Diseases of the Genital System 43 20,9
5. Mental Health and Behavior 41 19.5
6. Urinary Tract Diseases 120 20 32.9
7. Symptowns and Il1-Defined Causes 79 26 16.7
8. Cardiovascular Diseases 284 46 16.2
9. Supplemental Diagnosis (Routine 485 43 8.9
Examinations, Well Babj, All
Others)
10. Maternal and Child Health 175 19 10.9
11. Diseases of the Digestive System, 99 9 - 9.1
Teeth
12, Diseases of the Ear 250 21 8.4
13. Bacterial and Parasitic Infections 241 20 8.3
14, Diseases of the Eyes 119 9 7.6
15. Respiratory Diseases 771 55 7.1
16, Other Problem Categories (7) 420 30 7.1
Totals/Problems Diagnosed 3,949 439 11.1
Total Patients Seen 3,376 634 18.8

Note: Analysis is based on 12 months data (July 1, 1975 to June 30, 1976).
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Need for communication fiom the mobile unit is not the same for each health
problem category. The observed use of commnications is greater than the
expected use for metabolic, nitritional and blood disorders; for disorders

of skin; and for injuries. The observed use of commnications is less than
the expected values for enteric and diarrheal diseases; mental and behavioral

disorders; respiratory diseases, and musculoskeletal disorders.

The use of the video system by the staff on the mobile clinic consultation
followed a similar pattern for most disease categories (See Table 2-12)

Video-consultations were used for 12.7% of all accidents and injuries, 12,3%
of all skin diseases, 7.8% of metabolic and nutritional problems, and 6.4%

of 111 defined conditions. However, the other categor.es which accounted for
high rates of communications need did not rate high for video use. (e.g.,
mental disorders, gemital disorders and urinary tract disorders.) Almost all
video consultations were between the remote CHM and the physician at the
primary care hospital. In Table 2-12, 82.5% of the total 263 video consultations
could be linked to ome or more diagnostic categories. In the event that the
patient for whom a video consultation was held had more than one diagnosis

or health problem, it is not possible to be sure for which problem the video
was used, unless the original health record had been studied. For example,
there is no obvious reason why the category of metabolic and nutritional
disorders should account for 21.4% of the cases to need communications. Since
diabetes mellitus with or without obesity accounts for almost all the diagnosis
in this catego~y, and patients with these later diagnosis also have a high
incidence 92 skin infections, the rate of 21.47 could very well include many

of the patients with skin disorders which had a higher rate of communication
needs (2/.9%). Therefore, data in Table 2-12 can only be suggestive of the
types of health problems for which the field staff thought video would be

useful.
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Table 2-12 also campares the relative frequency of health problems disgnosed

at the health center with those for which the CHM initiated a video comsultation
with a physicien. The relative use of the television systems by health prcoblem
categories varied fram the rates for the mobile unit. Ill-defined conditions
had the highest rate (6.4%) followed by digestive trace disorders (L.1%),
urinary tract disease (2.6%), and skin disease /2.4%). Accidents and injuries
diagnosed at the heslth center had a low rate for video consultations, 1.8%,
coampared with the mobile unit rate of 12.T%. The health records printouts do
not distinguish the degree of severity within each category, so the reason for
this difference 1s not readily explained. There was a striking age difference,
however. School age children, 5 to 14 years, accounted for 40% of the accidents
and injuries seen at the health center, and for anly 1T7% of those going to the
mobile clinie. Therefore, the health center probably sew proportiocnately mare
minor cases of injury due to the large boarding school nearby.

Other reasons may also account for the differences between these two sites.
The health center is only 32 miles (40 minutes) from the hospital and the
mobile clinic stops are fram 45 to 75 miles away (50 to 90 minutes).

Also, the Health Center supplies several services that the mobile unit does
not. Physicians, dentists, public health nurses, physicel therapists, and
optometrists hold speciality clinics once or twice a month at the health
center. Several different CHMs rotate assigmment to the health center, while
the one CHM was usually assigned to the mobile unit and saw about 65% of all
the patients during the time period studied. The different rates for video
consultation for these two sites are shown in Table 2-13. In the total of
patient visits and patient problems for the health center, only visits to the
CHMs on deys when they worked alone (i.e., without physicians present), were
counted. Total visits also exclude those who used the dental services. The
result is surprising because one would have expected the higher usage rates
should be from the mobile clinic because of the greater distences fram primary
care physicians. The mcbile unit might also be expected to generate higher

uses of video consultations because of the differences in relative proportion
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of visits by disease categoric. as shown in Taeble 2-12. For example, patients
foar preventive services were not expected to need visual consultations as much
as those for curative services. Preventive diagnosis et the mobile unit
accounted for 13.4% of all diagnosis as campared with 19.5% for the health

center.

The use of videoconsultation by level of CHM experience was studied for omnly
those days when the CHM was working without physicians present during a period
of 12 months. See Table 2-1%. P~tients who visited only the dentist at the

health center were also subtracted from the number of visits.

There is a ste istically significant difference in rates (P ==>.0l, Chi Square
test) by the experience of the CHM. The least experienced used video consulta-
tion for 8.2% of their patients, and the most experienced used television for
less than 2%. The same rank order resulted when physicisns at Sells were asked
to rank the 5 CHMs by their elinical competence. However, other factors such
as sex could account for the same degree of statistical significance. Three
female CHMs (1, 2A) show as much difference campared with the two (2B,3) males
for use of video consultations.

Language differences is another variable because the two CEM trainees spoke
fluent Papago, while the others did not. Statistical associations occurring
during evaluation of field trials are often subject to multiple interpretations.

Reasons for initiating camunications fram the mobile unit and the health
center were tabulated for a 12-month period. The results are shown in

Table 2-15. The wide band system was most often used for the remote physician's
help in either diagnosis or trestment.

When the video was used for "other" reasons, it was due to the desire of the
remote CHM or nurse on the mobile unit to be able to spesk with the medical
records staff via interactive television. In other words, the clinical

gituation did not require the use of the video systems from the mcbile unit

in these instances.
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Or. the other hand, the video consultations fram the health center were almost
exclusively received by physicisas or dentists at the request of the CHM. As
noted before, the health center used the regular telephone systiea for almost
all their needs that could be hendled vocally.

The trends as shown in Table 2-15 arz only epproximate because this infarmation
was not aveilihle for at least 20% of all known video consultations fram the
mobile unit, and for 60% fram the health center. About 60% of all calls using
only voice modalities fram the mobile urit to Sells did not repart the reason
for initiation.

Almost all those not reparted were probebly calls made by the nurse to medical
records, pharmacy, or labaratory fcr patient information, to meke appointments,
or to arrange for patient travel. The use of television for medical purposes
varied greatly by equipmernt function (Table 2-16).

The reasons for low utilization of same of these video or audio equipment are
explained by the nmature of the health system operations plus the dissatisfaction
of the users. Too much time was needed by the CHM to prepare the specirens faor
transmission over the microscopic system. Since the number of patients far
exceeded the desf. - load, priority of the "providing services" time was given
tc patient encounters (within the limited service time). Not all the CHMs working
at tke health center were trained in the use of this subsystem, and lack of time
there was also a factor. The nature of the type of infections presented also
limited the need. For example, intestinal parasites are very rare in this
population (except faor pinworms whose manifestations are usually visible to

the unai ~d eye). This systom was dismantled at the health center and brought
to the primary hospital for research purposes util.zing the slow scan video
system. Results of these experiments are reported in another section. Briefly,
the video microscope image transmissions via slow scan for blood disorders and
exfoliative cytology were successfully disgnosed. There is no raason to believe
that wide-band transmissions would ' - re had any less val.' or relisble recsuits.
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Table 2-16

USE OF BROAD BAND COMMUNICATIONS BY TYPE FOR PATIENT-RELATED
PURPOSES 13 MONTHS OPERATIONS FROM TWO REMOTE LOCATIONS

Purposes Both
Medical Clinical Med. Adm. and
Type of System Administration Consultation linical Consult.
Number | Percent | Number | Percent | Number | Percent
1. Television (7.5 GHz)
e Color TV: Viewing
Patimt 35 307 342 84.9
e Color TV:
Microscope 1 S 6 1.5
e Color TV:
Endoscope 0 8 8 1.9
e B&W TV (X Rays) 1 46 47 11.7
Total 37 366 403 100.0
2. Audio:

e Wide Band: Voice] 7 4 11 1.2
Heart Sounds 0 9 9 0.9
(7.5 GHz)

® Narrow Band
(1.8 GHz) MUX
System 517 405 922 97.9

Total 524 418 942 100.0

2-47




The video endoscope was thought needed to obtain views of oral pathology, but
the functional de=sign of the instrument was cumbersame and time consuming for
the CHM. A satisfactory degree of magnification, for most purposes, was
achieved more easily by attacking a close up lens to the colar camers used for
viawing the petient. In addition, tke fiber-optic bundle on the mobile unit
instrument became demaged by excessive dust, and rather than be repleced, the
system was removed after six months because of the low usage and high cost of
repair.

The black and white video system was satisfactorily used as needed to transmit
pictures or roentograms, mostly fram the mobile unit, to be reed by physicians
at Sells. However, there was rerely a need to perfarm this function. A patient
with obvicus symptams that needed immediate referral to the hospital would not
need to be detained at the remote site for the time needed to take, develop,
dry, and transmit the x-ray picture. This time period could be as much as

one hour. Therefore, the x-rays transmitted were usually for the purpose of
ruling out a fracture or sericus chest disease in a patient without severe
symptans. In these patients, the remote provider was uncertain about the need
for referral. Additionally, not all the CEMs assigned to the mobile unit had
adequate skill to take an x-ray that was of a high enough quality to transmit.
The transmission of selected, high-quality x-ray films by the slow scan system
resulted in as high an index of reliable diagnoscic interpretation dy a radio-
logist as the reading of the ariginal films. There is not reason to believe
that wideband transmission would have been any less satisfactory.

The low use of the wideband audio chconnel is explained by the high use and high
reliability (i.e., fail 1.1%; poor 1.8%; fair T.6%; good to excellent 87.5% of
1,056 uses over 18 months) of the MJX system which was the primary carrier.

The VHF system wes the usual backup for the MUX. The low use of the trans-
mission of heart sounds can be explained by both the low evidence of heart
disease in the poprulation plus the dissatisfaction of the receiving physicians
with the transm’tted sounds. 7The system produced too much additional noise
fram the examining roam, clothing, or movement of the patient, and the sound

of the stethosccpe upon the skin and hair of the patient. However, the system
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was responsible for a correct diagnosis of heart failure by the monitoring
physician when the remote immediate provider was considering pneumonia as
the possible diasgnosis.

Value of Teleconsultations. The users of the camunicatioms systems were
asked to give their impression of the value of each consultation at the con-
clusion. During a 12-month period, 829 statements of value were analyzed by
category of provider and by whether the consultation used voice or voice plus
television. A consultetion was considered to have used television only if
transmissions were coming fram the field to the primary hospital, regardless
of whether the outgoing signal was televised. The small number of instances
where only voice was incaming and the television image of the steff member at
Sells went to the field sites were considered as voice "only" comsultations.
The great majority of video consultations were interactive (two way video),
except when the return link was inoperative. Of the 829 statements made by
health providers, 356 were matched for the same transmission (i.e., these

represented 178 patient consultations). The remaining statements represented
opinions of either the field staff or the primary care hospital steff for a
single patient consultation. Therefore, this information was received for
651 of the 834 known consultations or 78% of the total. The majority of
those consultatims without ratings were voice only fram the mobile unit.

Table 2-17 presents these opinioms. The voice mode included all carrier bands,
since the health provider was not always cognizant of whethe the RF, VHF, or
MUX systems were operating.

The opinions of the value of the only voice mode, cannot be campared to the
voice plus video mode. It must be remembered that the latter opinion relates
only to those consultetions where television was used, not to the use of the
television as a separate system. The circumsteunces uncer which voice only or
voice plus television consultations occurred were entirely different. The
CEMs usually initiated television consults only when they felt uncertain as to
the proper course of action. When they were certain of the need for referrals
to the physician, they initiated, usually, only a2 call .o the physician or
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medical records staff for notification purposes. The physicians received
voice communications, through a telephone coupler, at any station in the
hospital, but had to walk to the console room to receive video consultationms.
This data does show a difference of opinions about the value of consultations
where television was used between the CHM and physicians. This data is

shown in Table 2-18.

Physicians rated these consultations much luwer in value than the CHMs.
Explanations for this difference follows:

When the opinions of the CHM and physician are matched for the same consultation,
there is only 547 agreement for 84 patients. The CHMs rated 20 video consulta-
tions as "critical for the proper care of the patient", but physicians con-
curred in only two instances. They both agreed that 43 consultations were
"important or useful", but differed upon 11 other consultations where the CHM
felt the result of "important....", but the physician thought it was "of

little or no value".

Perceived values by the CHM also varied significantly, depending on which
facility was being used. These variations may very well have been related to
the physician perceived competence of the CHM, e.g., the least experienced CHM
was serving the Santa Rosa Health Center and the largest difference in per-

eived value between the CHM/Physician is recorded for that locatiom.

Some further light is brought to this complex situation by analysis of the
users' opinions about the nature of the impact of the video consultation.
(See Section 2.4.6).

Several impact arec.s are usually checked for each consultation which compounds
interpretations. However, a trend seems to be discernable during our pre-
liminary analysis. It seems that if the physician in consulting with a less
experienced CHM, and his impression of the impact is '"great” on reassurance
of the CHM's initial impression of either the diagnosis or treatment, 'some"
or "great" on educational value to the CHM, "some" or ''mo change'" in treatment

plan and a trip to Sells is not eliminated for the patient, then the physician
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is likely to consider the consult of "little or no value". This judgement is
more often made when video signal quality was rated as ''good"” than when it

was rated as "fair" or "poor".

The physician is especially likely to rate the value of the video consultation
as "important or useful" when he thinks that the treatment plan has been
changed, a trip to Sells has been eliminated, and a more definite assessment
of the patient's problem resulted. On the other hand, CHMs judge that the
video consultation has been "critical to the proper care of the patient",

or important or useful” when the "great" impact has been on ''reassurance”,
more definite problem assessment, and upon his own educational needs. The
competency of the CHM also affected the physician judgment. If the CHM was
believed to be highly competent by the physician, then his judgment of the
teleconsultation as having "little or no value" was given with the physician's

perception that the contact only furnished reassurance tc the CHM.

There is some similar evidence regarding the value judgment of specialist
physicians in Phoenix who are consulted by younger gereral physicians at
Sells via the slow scan television link.

The specialist rated 3 of 7 coincident consultations "of little or no value"
with his perception that the main result was "reassurance'" of the initial
diagnosis. However, he rated 4 as "important or useful" when he thought a
change in either treatment plan or diagnosis resulted.

These trends are supportive of data collected by interviews with the users
conducted by a behavioral scientist. Direct questions were asked of 47 health
providers (including 21 physicians) about the perceived value >f television

for the remote diagnosis or treatment of patients visiting CHMs. All providers
rated the value of television least as compared with other communications
systems for voice and data. Twelve physicians noted that it was "inconvenient"
for them to leave their hospital patients for a teleconsultation; pictures

rarely offered more important information than they believed could have been
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received by telephone (5 MDs, 1 CHM, 1 pharmscist); and that the cost (i.e.,

as they perceived it) of television system was not worth the benefits. However,
seven physicians recalled video consultations where the proper diagnosis or
treatment plan bhaed resulted, at least in part, due to their opportunity to
"see" the patient or the x-ray. Cases of skin and eye diseese, and injuries

were mentioned.

Generally, the 5 CHMs rated the cammunication systems in the same order of
value as the physicians, but were much more in favor of using video tele-
consultation for their patients (4 of 5), possibly tecause of the greater
reassurance they felt while under observation of the remote physician. The
CHM providers 4did not vaelue the return video link except occasionally when
they believed the patient better understood the physician's directions when
the speaker was also viewed (1 MD, 1 CHM, 1 Physical Therapist).

When asked to rate the value of "real time" video campared with slow scan
video (i.e., pictures without motion), 8 providers thought that motion was
important. Color television was rated slightly higher than black and white
transmissions fram the field.

Same physicians stated that they rated some consultations as "confusing or
harmful” when they felt that they were called awsy from a patient at the
hospital who had a more sericus health problem than the one presented over
televisiam by the CHM. In other words, their judgment did not always apply
to the teleconsultaticn but to & campletely different situation. Six physi-
cians, one CHM and the physical therapist thought that a video consultation
did not convey &s much needed information as a personsl encounter. Eight of
the 12 providers with one year or more experience in video consultations
thought that equipment failures and problems of color balance and resolution
sufficient for disgnosis were problems.
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A third study attempted to understand the value of video consultation in a
relatively objective fashion. All available records about patients whose
problems received a video consultation during a two-month period were collected
and correlated. Reviewers attempted to make judgements about the appropriate-
ness of the treatments received, referrals made, and the use of television.
They attempted to relate the role of television to the outcome of the relevant
condition, the amount of travel saved, and the quality of care received. Such
an approach during a field trial can only compile examples of the use and mis-
use, or of the appropriateness and inappropriateness of video consultations

by applying a variety of assumptions based only upon existing documentation.

To date, only 116 patients have been studied where wide band television had been
used for a total of 133 consultations. In the judgment of physician reviewers,
the initiation of the television mode for help in diagnosis, assessment, or
therapy was thought to have been appropriate for 112 (84%) patients. For 2
additional patients, the return link seemed to be important, not the incoming
transmissions. For 21 others (167), the records did not show any he.lth

problems where television could have been presumed to have been more useful

than the use of the telephone.

The 112 patients for whom television consultation was appropriately initiated
were further analyzed. For 86 patients, the video consultation was judged to
have been helpful (76.8%). Their health problem was apparently diagnosed
correctly, treatment properly rendered, 3151 miles of travel was eliminated
for 37 patients and their problem was resolved. For 12 other persons, the
final result was either of no value, negative value, or at least questionable.
The remaining 14 patients did not return for followup visits and therefore
the results could not be evaluated. Only one of the 12 patients who were
judged to have had teleconsults of little value was related to a poor quality
of transmission, an x-ray in this cas. that resulted in an unnecessary trip
to Sells to obtain a negative reading. For the other 11 patients the value
of the teleconsult was compromised by either incorrect diagnosis or treatment

plan, as judged in this retrospective study.
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These instances in which tie initiation of the teleconsultation was thought
to have been inappropriate were so classified for a variety of reasons: The
complexity of the health problems known or suspected was such that a personal
referral to a physician was preferred to a video consult; the delay in
hospitalizing the patient (plus the 30 to 45 minute delay in serving others
vho were waiting) was occasioned by setting up the video consultation and
should have been avoid=d because pictures could not have helped clinical
diagnosis (e.g., rattlesnake bite, renal failure, peritonsillar abscess,
upper respiratory infection). It is entirely possible that the video consul-
tation was initiated to resolve problems that were not documented in the
records for the above patients. Therefore, the results of this studv can only
be illustrative of some problems associated with the use of television in

clinical settings.

There was no doubt that video consultation had resulted in many hundreds of
miles of patient travel saved under circumstances where a physician's
participation in diagnosis or treatment was needed, but the patient did not
need to be personally referred. During a 12-month period, in which 170
video consultations were reported, 49 medical or dental referrals were
eliminated. This saved 76 to 150 miles individual round trips. Forty-three

referrals were requested.

The appropriateness of these decisions regarding referrals can only be
judged by detailed study. It is clear that the value of a video con-
sultation depends upon the complex processes of a health care system;

not only upon the adequacy of transmitted information.
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Medical Evaluation of Slow Scan Television. The evaluation of Slow Scan

Television for remote medical consultations was carried ocut for three

areas: (1) Radiology, (2) Skin Tones Orbital Pictures, and (3) Microscopy.
The general purpose of the radiology evaluation was to transmit selected test
films from the primary caere hospital at Sells to an expert diegnostic radiolo-
gist at the Phoenix Indien Medical Referral Center and campare his readings
(upon special reporting foarms) with the originals. The general purpose of
the skin tones/orbit picture evaluation was to determine the adequacy of
transmitting patient images in color. The purpose of transmitting microscopic
slide data was to test the usefulness, feasibility, and the overall capabilities
of televised microscopy for interpreting smears of peripheral blood and
bacterial specimen.

Radiology.

Four specific experiments were carried out to evaluate the radiographic
quality of the transmitted x-rays and to determine the diagnostic walidity
of interpreting transmitted chest x-rays by an expert diegnostic radiologist.

Experiment 1. (Whole Chest Disc Readings). The three objectives established
for the experiment were to determine if:
0 Single transmissions of one televised view of the whole chest
would be & reliable method for interpreting chest x-rays.
0 The size of film was related to the relisbility.
o The radiographic quality of the film was related to relisbility.

Eighty-six roentograms were randomly selected froam & group of 121 test f?lms
for transmission. The transmitted images were stored on a VAS recorder disc
in the first experiment.

Sixty-five large chest film sizes (14 x 17 in.) and twenty-one small chest
film sizes (less than 14 x 17 in.) were trensmitted.
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"Radiographic quality”, established to evaluate the transmission of the x-rey
images, was defined as adequate or inadequate in the Judgment of the physicians.
Al]l films agreed upon by at least two of the three physicians ware classified
as either adequate or inadequate quality. Twelve large end three small-size
inadequate films were transmitted, while 53 large and 18 small adequete films
were transmitted.

The radiologist reader at the Phoenix Indian Medical Center was instructed to
report whether each film or televised image was either '"megative" or "positive'
for pathology. If the film or image was considered "pocitive'", then the reader
was asked only to check the tissue, or tissues involved, and mark the location
upon a grid diagram. Analysis of the televised positive/negative pathology
readings by the radiologist were compared to the positive/negative pathology
interpretations given to the original films. Comparisons were made on a first

and second reading of the original films,

Results of Experiment 1 indicated that:
0 Reliability is not acceptable for one televised view of the whole chest.
o0 Incr.asing the perceived resolution from 500 to 1,000 lines per square
inch by using the smaller size film did not seem to improve the relia-
bility of the interpretation and may have made them worse.
0 Films of inadequate radiographic quality seem to be as reliably read on
television as in the original form, but percent agreement in both

cases is low.

It should be noted in the experiment that 71 adejuate quality X-rays, and only

15 inadequate quality x-rays were transmitted.
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Experiment II. (Whole Chest Disc/Videotape Readings). The o.jective of

this experiment was to measure reliability of irterpretation of the readings
for the TV disc storage with those from the videotape storage, and with
original films. The methods were the same as for Experiment I, except for the

reduction from 86 transmissions to 57 due to transmittirg or recorder malfunctions.
Results of Experiment II were in agreement with those of Experiment I and the
conclusion is ihat reliability is not acceptable for either disc or video tape

readings, when compared with dual readings of the original films.

Experiment III, (Whole Chest Disc/Disc Videotape Readings). The objectives

of this experiment were to:
0 Measure reliabi.ity of the interpretation using different transmission
techniques from those used in Experiments I and 1I,

o Compare the above objectives f)>r both disc and videotape readings.

The transmission instructions for Experiment III are as follows.
o Three pictures of the same film transmitted.
0 One whole chest view transmitted as in Experiments I and II.
0 One view of the upper one-half of the film.
o

ne view of the lower one-half of the film,

Fifty-two films were transmitted; however, due to a failure co videotape
only 37 of the films transmitted were availatle for reading all 3 views on
videot-pe.

The reliability of the interpretations of the v!deotape and disc readings
compared with the first reading of the original Zilm was 10C7% for the 32
films from the first two experiments. Of these 32 films, both original
readings agreed 30 times (19 negatives and 1l positive pathology readings).
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The videotape aru disc readings compared with the original readings perfectly
and with each other. The reading of five out of the nine true positive pathology
films (proven by tissue examination) wes also 1007 reliable for both video-

tape and disc readings as far as the positive and negative pathology readings;
however; both the video tape and disc readings missed tie same lesions and/

or location of the tissue involvea. From densitometer analysis of the lesions

on original films, there seems to be no consistent explanation for the missed
diagnosis. Duri:.z the case conference with the radiologist following the exper-
iment, all nine films and television images were re-read and discussed. lLesions
were seen on the monitor, but the radiologist stated "were not appreciated

vhen the film images were mixed in witn normals during the transmission
sequence".

This experiment resulted » highest reliability indices of the three
experiments.

Experiment IV. (Transmission of whole, Upper and Lower One-half, and Enlarge-
ment of Specified Por .ion of Chest Films). The objectives of this experiment
were to:
~ Measure the impact of enlargement of specified portions of chest
£ilm upon accuracy and reliability of interpretation.
o Pretest another methodology that more closely simulates the
physician and consultant interactive mode of transmission, and

measnre effe~t upon accuracy and diagnosis.

A sample of 22 filwrs to be transmitted was selected from the 54 films used

in Experiment III. The enlarged view of a specified portion of the large

chest film did not increase the accuracy of interpretation over tiic previously
trensmittad thrce views for each chest film,
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Skin Tones and Orbit Pictures.

Specific experiments were carried out in twelve days to determine the effective-
ness of the color TV system to transmit adequate skin tomes and orbitul structure
over the slow scan TV fram Sells to Phoenix. The experiment objectives were to
identify/distinguish:

o0 Papules or macules of 3 mm diemeter or less upon dark skimmed individuals

0 Scars as either raised or depresscd areas

o Pupi.iary size and detail.

Limjtation of camera capabil ‘ties resulted in inadequate color differentiation
within the skin tome range of hue for diagnosis aof dermatological lesions. The
real time color system does not show padules or macules of 3 mm diameter ar less
upon dark skinned individuels. The colar system also £ to distinguish 4 to §
mr diameter or less red lesions in dark skinned subjects, but does transmit down
tc 3 mm lesions in fair skinned subjects. Streaks of cellulitis (simulated with
red flow tip markers) 4 to 5 mm wide could not be distinguirked in dark skinned
individual-.

Scars could not be conclusively iden*ified as either raised or depressed areas,
unless verbal clues were alsc given.

Close-up views of skin and mucoral surfaces (i.e., megnifications of 5 to 7 times)
showed highlighted areas with a green yellowish tinge. This problem was greaily
reduced by using filters, but persisted.

Similar difficulties were encountered in the use of slow scan color transmissions
for opht "lmnologic problems. The best color transmissions needed to use 500 watts
of light. This amount was not tolerated by the subjects and excessive eye tearing
resulted. Each tear was highlighted and the same green-yellow hue artifacc was

introducted.
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The detail of eye lids, lashes, iris and scleral vessels was good, but more
easily achieved using the black and white system. Both color and black and
white failed to distinguish pupillary size aad detail in subjects with pigmented

irises. Pupillary contours were easily visualized in blue-eyed personms.

The difficulty of obtaining pa*tients with skin and eye problems, plus the time
needed to transmit pictures .n a room not designed for this function, the recogn-
nized discomfort to the patien.s, and the known shortcomings of the system led

to the decision to curtail non-interactive diagnostic research in these areas.
Both color and black and white slow scan systems, however, are available for
direct, interactive use between Sells physicians and Phoenix specialists for

diagnostic problems as the need arises.

TV - Microscopy.

Three specific experiments were carried out to evaluate the quality of transmitted
microscopic slide images and to determine the diagnostic validity of interpret-
ing transmitted slide images of blood smears, mixed flora and a variety of other
slides by a microbiologist.

A modified Wilde-Heerburg microscope was used equipped with a high-intensity quartz,
iodine light source multiple light filters, and a special photo tube for the

coler television camera, in conjunction with Slow Scan transceivers.

Experiment 1.

The objectives established for this experiment werz to learn the full capabilities
and operating procedures for the TV microscope color control unit and the TV
monitor and to determine the optimum micioscopic positions for a particular

objective lens.

Eighty-seven slides cf blood smears and some mixed flora were transmitted from
Sells to the Phoenix Inc - . "Medical Center via Slow Scan TV. A number of cdifferent
slides were furnished by NASA-JSC that contained tissue sections, fleas, blood

smears, nematodes, and a variety of others.
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A variety of slides were initially transmitted to establish light settings,
color adjustments, filters to be employed, focal planes to concentrate on,
and obiectives best suited for observation. The experiment would result in
determining the optimum microscopic position for each particular objective

being used for observation.

The microbiologist at Phoenix was to evaluate and make recommendations on how

to improve the quality of the transmitted images.

The information on Table 2-19 shows that for objectives 3¥ and 10X the color
quality and the receiving and transmitting for the slides were usually the best.
This is because the amount of light needed is low and the details of the

specimen being observed are usually gross in size. The color is usually repre-
sentative of the specimen being viewed. The filters can all be utilized depending
on what colors need to be enhanced or deleted. The IRE level, which is a video
standard, read 1007 most of the time at these magnifications. This level should
always be maintained for good transmissions to be received at the Phoenix Referral
Center. The Information also shows that the settings for the microscope and

camera equipment fall well within the limits of the equipment’'s capabilities.

For the objectives 50X and 100X the quality of the transmissions falls off
slightly because the problem of resolution begins to have effects on the quality
of the pictures being transmitted to Phoenix. Also the color quality begins

to show a little deterioration due tuv che decrease in the amount of light that
can be used and the amount of light that reaches the camera lzns. The IRE level
drops considerably which shows - loss of information from the microscope to the
camera. The color representation is close but not high quality. Much adjusting
and readjusting of the color control unit and the television monitor controls
are necessary to bring about good color auality. The light settings have to

be increased to the limit which puts a strair on not only the observer but also
on camera equipment and microscopic filters which are hoth heat and light

sensitive.
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Tahle 2-19
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As was noted the 40X objectives were not used because they are for phase
contrast and dark field microscopy which need additional equipment to be
utiiized.

Experiment 2.

The second experiment was an extension of the first experiment in that the
optimm microscopic position was utilized to conduct a laboratory diagnostic
study for the evaluation and observation of the reliability and feasibility of

reading laboratory slides accurately over the television screen.

The slides used in this experiment were blood smears and mixed flora which
are two types of slides that are commonly seen in the laboratories at Sells
and in Phoenix.

The microbiologist read each transmission using the following criterion for

blood smears and mixed flora:

CRITERION FOR BLOOD SMEARS CRITERION FOR MIXED FLORA
(1) Basophile (1) Gram Positive

(2) Eosinophile (2) Gram Negative

(3) Neutrophile (3) Cocci

(4) Lymphocyte (4) Rods

(5) Monocyte

The data collected revealed certain performance qualities such as the system
availability, system reliability and reading reliability. The system avail-
ability is the total number of days available to transmit versus the nvmber

of actual days transmitted to Phoenix. Also a system reliability was noted
vhich is the number of transmissions received in Phoenix versus those that are
acceptable. This also included those transmissions that had to be retransmitted
because they were unacceptable. Finally a reading reliability is established
based on those there were acceptable versus those that are correctly read

and those that are missed. From these figures the overall performance could

be seen.
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In the syster availability data collection, the weekends were not counted
becauce neither of the system operators were present to transmit or receive
pictures over the Slo-Scan equipment. The rest of the days between June 1,
1976 and September 31, 1976 were counted, including holidsys that fell ir the
testing period, because the system was operable and availeble for use.

Number of Days System

Number of Days (A) Was Availsble (B)
81 96
% = SYSTEM UTILIZATION - 8L%

In the acceptebility of transmission, a total of 11C slides of blood smears
and 56 slides of mixed flore were transmitted to the Phoenix Referral Center.

Total Transmissions Number of Readable Slides
Blood
Smears 110 98
Mixed
Flors 56 50

NUMEER COF READABLE
SLIDES RECEIVED
TOTAL TRANSMISSIONS

SYSTEM ..CCEPTABILITY

System Acceptabilicy

Blood Smears: = 89%
Mixed Flora: = 89%

A total of 98 slides of bl.od smears 8-d 50 slides of mixed flora were trans-
pnitted to assess the accuracy of reading the slides on & TV screen. Accuracy
25 shown below was 89% correct of the totel 28 blood smear slides, while

accuracy of only 568% was obtained for the mixed flora.
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TRANSMISSIONS CORRECT INCCRRECT
Blood
Smears 98 87 11
Mixed
Flora 50 29 21

NUMBER CORRECT
TOTAL TRANSMISSIONS

READING ACCURACY

Reading Accuracy
Blood Smears = 89%
Mixed Flora 584

Results fram Experiment 2 show that for blood smears and larger specimens, the
System Acceptebility, System Reliability and the System Reading Accuracy all
fall within the limits and capacity for this system to function accurately.
There is a limit, though, that should be noted and that is the mixed flora test.
The size of the cells were very small and the morphology and color of the cells

over the television screen were difficult to read. The percentage correct for
the reading reliability test were less than 60% correct, which may be well
below the acceptable level.

Experiment 3.

This experiment employed external cameras and microscopic equipment to find

the best way to treusmit informetion to Phoenix and also to enhance the
capabilities of the microscope. The following is a list of what was acquired
during the experiment to increase the cepabilities of the television microscope.

(1) 15X CAMERA 0™ <} - this increased megnificetim fram 1000X to
1500CX for the purpose of revealing fine
details in the ecells.

(2) MICRO-IOCATER - this lavice wes used to relocate cells tre-
vious.iy transcitited for further diegnosis.
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(3) PETROFF-HAUSER BACTERIAL COUNTER - This device was used because
there were no cammercially available resoclution
charts for the aligr ng of equipment under
evaluation.

(%) GCRID MACHINE - this device was acquired to aid in the locating
of specific cells on tke television screen Ly
putting a grid system on the screen.

Evaluation of Slow Scan Television Summary.

The use of slow scan television for the transmission of x-ray images has indi-
cated that the hardware performence seems to be reliable enough and the results
achieved valusble enough to Justify continued experimentation.

The use of slow scan television for the transmission of patient examinaticn
images has demonstrated that the existing system requires considerable improve-

ments in equipment, lighting, and space.

The feasibility of televised microscopy from the technical viewpoint hes been
proven; however, it requires considerable experimentation. The carbined
problem of optics, aligmment, and color gquality must be resolved. Resolution
of this problem is the same as for petient examination - selection of quality
color cameras. System performance in terms of acceptability and reading
accuracy were Jjudged excellent for all tests except for the mixed flora trans-
mission which, due to the small cells, the moarphology and color of the cells
were found not acceptable.
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2.4 SUBSYSTEM ASSESSMENT

The five STARPAHC subsystems as illustrated in Figure 2-3 represent; 1) the

required telecommunication equipment (TCE) to perform two-way communication

for voice, video, and data, 2) the computer for storage and access to health
information and health aid programs, 3) six facilities for communication and
relay centers, 4) health care persomnel, patients, and technicians, and

5) logistic support for maintenance and calibration.

For assessment purposes TCE has been broadly grouped into five categories
that reflect the function that the equipment performs:

Wideband - Transmission/Reception of Color and B&W TV images via
microwave links plus a high fidelity voice channel for
heart/lung sounds.

Narrowband - Transmission/Reception of voice/data.
VHF - Transmission/Reception of voice/data

Slow-Scan - Transmission Reception of Color and B&W TV images via
standard telephone lines.

Emergency (PAM) - Emergency medical transmission/receptirn of medical data.

Figure 2-3 illustrates a further breakdown of the five TCE categories. This
breakdown into 24 equipment types was organized to take advantage of the
usage logs, trouble reports, and maintenance records for evaluation pur-
poses. This section will present utilization and performance of the TCE

at the subsystem level in terms of usage, purpose, and quality. Next

each major element comprising the subsystem will be assessed as to its

overall performance.

Assessment of the remaining four subsystems as illustrated on Figure 2-3 was
accomplished from statistical programs that compiled operation/downtime on
the computer, system records on the facilities, interviews with the patients,
providess, and technicians for personnel assessment, and from maintenance

records and trouble reports.
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2.4.1 Utilization and Performance of the Telecommunication Equipment Subsystem
The utilization of system equipment with emphasis on monthly trends, failure
rates, reasons for failure, high low usage and ratios between medical use

and communication for other purposes (usage not directly related to health

care) has been analyzed and is presented in summary form.

Three major data sources were available for analyzing and determining the
utilization and performance of the system equipment: (1) the Telecommunication
Equipment (TCE) usage log (contains performance data on 24 TCE types -~ see
Table 2-20 (2) usage Data on equipment at QRS, MHU Vehicle, Computer and
supporting peripheral equipment and power equipment and (3) STATS-On-Line

Terminal Statistics Program report on the computer software/terminal usage.

Monthly data are presented covering the last 6 months and are compared to
the first 6 months and the overall two (2) year period. Two (2) year totals
are also given on a month-to-month basis for an overvierr of the operation

from start to the end of the two year operational period.

Telecommunications are defined in accordance with the purposes that they
serve. Engineering telecommunications are used for checkout, trouble-
shooting, communications, (between engineering personnel and/or engineering
personnel and health care personnel) and control signal transmissions.
Medical telecommunications contacts between the CHM/Physician and Medical

and Administration personnel. Teleconsultation contacts are specific medical

communications between the CHM and the Physician.

Medical Telecommunication/Teleconsultation Contacts (CHM/Physician and MED/

Administration). Table 2-21 simmarizes the total number of telecommunications

for the four 6-month periods and the number used by the CHM/PHY . .elecon-
sultations), the number used by the Med/Administration, and the combined
Medical Telecommunications. The most significiani factors are that medical
telecommunications accounts for 587 of the total use, and the relatively
equal use by the CHM/Phy (267 and the Med/Admistrator (32%). The remainder

(42%) of the telecommunications were used for engineering purposes.
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Table 2-20

GLOSSARY OF TELECOMMUNICATION EQUIPMENT TERMS

Telecommunication Equip-

ment Element/Type

Wideband

Color TV, Patient View

Color TV, Patient View
Microscope

Color TV, Lab
Microscope

Black and White TV,
X Ray

Black and White 1V,
Physician (HSSCC)

Handsfree, TV
Heart Sounds

VTR

Community TV and Audio

Narrowband

Hands.ree, MUX

Telemetry (QRS)

ECG

(Elements and Types)

Description

Patient viewing color TV system which includes the
camera, monitor, and local camera control unit

Surgical microscope for endoscopic examination which
includes color camera, fiberoptics viewing bundle,
light-~source microscope, and ceiling-mounted track

Laboratory microscope which includes binocular micro-
scope, light source, light filters, camera adapter, and
color TV camera

Black and white x-ray viewing system which includes
black and white TV camera, x-ray viewer, local
camera control unit, and camera mount

Blick and white camera in physician's console used to
transmit the physician's image for viewing by the patient
at the remote facility

The TV handsfree intercom generally used as backup
for the MUX handsfree intercom

The "Tonoscope' or battery-powered stethoscope used
primarily to transmit heart sounds

The Video Tape Recorder located in the communications
rack (HS3CC) used to record incoming video from a re-
mote facility or local! from the physician's room

HSSCC consoles equipped to transmit community/
educational video to the MHU, which displays it on
externally located monitors

The handsfree intercom used for communication between
the remote facility and HSSCC. Includes intercom units
and audio multiplexer unit

The control and telemetry cystem »sed to remotely
control the QRS Relay Station fru.a HSSCC

Tne Cardiostat T single-channel electrocardingram nnit
including the transmitter (oscillator)
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Table 2-20 (Cont.)

Telecommunication Equip~

ment Element/ Type De:: ription

Narrowband (Cont.)

Telecoupler The telephone acoustical coupl2r located at the physician's

Telemetry Remote
Camera Controi

Privacy, Audio, Remote

Hotline

Audio,/Instrumentation
Recorder

Order Wire

VHF

VHF Transceiver

Slo-Scan

Slo-Scan Transceivers

Color Camera Fhy
(HSSCC)

Black and White TV,
Slo-Scan (HSSCC)

PRC Camera

Emergency

PAM

console-used to patch thz handsfree intercom into the
dial telephone for calling the lab, medical records, etc.

The Remote Camera Control Units located at both the
operztor's and physician's console at HSSCC used to
remotely cor‘rol TV cameras at either ren, .- facility

The privacy audio channel used for private conversa-
tions between CHM and the rhysician. Includes the
CHM hand/headset at the remote facility

The hotline is the communication link between the
operator's console, and the CHM is the link in a remote
facility. When one handset is removed from its cradle,
the unit ~t the other end rings until it is answered.

The audio recorder located in the commun..ation rack
(HSSCC) used to make audio recordings and to record
ECGs

A special audio channel within the microwave system
used primarily for maintenance and troubleshcoting

The VHF radio system used when the I HU is enroute ox
when the microwave system is aot operational

The Slo-Scan units at HSSCC and PRC used to :ransmit/
receive x-ray images, photographic, und graphical data

Color camera in physician's room to record color image
of patients, etc., primarily from Slo-Scan transmission

Black and white camera located near the physician's con-
sole used to transmit x-ray ims -=s as part of the slo-
scan system. Includes biack and white TV camera,
mount, x-ray viewer, and local camera conu: ol

B&W camera instal’ed in the Phoenix Indian liedical
Conter, Used for travsmittal of images to Lcils vic
Stow=-Scan TV

Portable Ambulance Module (MHU and Seils Emergency
Room)
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Table 2-21 )
TOTAL TELECOMMUNICATIUN/MEDICAL TELECOMMUNICATION COMPILATIONS

3
H Medical Telecommunications*
: Month Telecomm%mﬂons
| CHM/PHY Med/Admin.
1075
" May 216 37 94
Jume 240 27 69
July 342 64 86
Avgust 455 145 9
Sertember 484 138 127
October _ _ _ | __ _ __220 _ __ 1 __ _ 62 _ _ _|____28_ _
November i 215 78 60
December 308 63 98
1976
January 359 106 137
February 269 45 119
March 386 88 186
Aprdl | _ 25 1 ___ 150 __ 1. ___ us __|
- 256 67 72
June 438 129 140
July 325 135 91
Avugust 287 133 74
September 287 113 63
October_ _ _ | __ __2m9 _ __ | ___38 __ | ___us _|
November 221 41 81
December 250 45 104
1977
January 363 84 139
February 228 23 121
March 261 57 920
April 197 35 62
7,390 1,898 2,361

*Total 4,259
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The graphic illustration of Figure 2-4 shows the fluctuating changes
during each 6 month period of the medical telecommunications. Percentage
of the medical telecommmication remained high for the first three 6-month
period. The CHM/PHY teleconsultation dicreased sharply in the last 6-month
peciod.

The monthly fluctuations in the use of medical telecommmnications is
attributed to several factors. During the first 5 months of operation the
increase in medical telecommmmications is attributed to increasing familiar-
ity of the health care personnel with the STARPARC equipment, but may be
slightly inflated by the August and September suddem increase of telecomn-
sultations caused by a directed respomse to achieve a specified mumber of
CHM/PHY teleconsultations per week. The fluctuations in the second 6 month
period is seen as an occasional medical telecommmication reduction resulting
from CHM personnel assigned to the LHSC being reassigned to the Sells Hospital
early in February 1976. Replacement persommel had been trained in STARPAHC
equipmeat operation and had demonstrated hich proficiency inm it's use, but
had fewer teleconsultations - because £21ls physicians did not encourage
teleconsultations as previously indicated under physician's attitudes.
Consequently, CHM's were somewhat reluctart to use the system. It should be
noted also that a large discrepancy exist hetween the number of STARPAHC
teleconsultations between Sells and the Kdll and Sells and the LHSC. This

is because STARPAHC teleconsultations over regular telephone lines were not
logged and the telephones account for most contacts between the LHSC CHM and
the Sells physician. (It is easier tc use the telephone calling the OPD
directly rather than calling the Sells system operator and having him contact
the physician or medical record personnel).

The monthly fluctuations in the third 6 mo.ch period is attributed to several
factors. Two dependent CHM's replaced the regular independent CHM and LPN
on the MHU during June, July, August and September 1976, for one to two week
periods. The relatively inexperienced replacement team found the need to
communicate with the Sells Physician on a more frequent basis. The two MHU

CHM's were subsequently monitored by the independent CHM who was assigned
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to the Sells hospital, which further affected the numbcor of telecommunications,
Other factors that affected the mmber of telecommmications were the two
2-day and the one 4-day out-of-service period for the MHU.

During the last 6 month period a substantial decrease in CHM/PHY telecon-
sultation occurred. This decrease wgs approximately 50% of the previous

6 monthy of teleconsultations and was a definite reversal of the indicated

trend of increasing medical usage.

Telecomminication Usage mlﬁisﬂ Table 2-22 presents the usage by comparing
each of the four 6 wmonth periods. Table 2-23 summarizes, on a monthly basis

the usage in teras of use, quality and purpose for the entire two year
operational period. Comparison on a wonth-to-month basis (May 1975 vs May 1976)
one sees that fluctuations in the mumber and types of telecommunicatiomns do

not correspond on a monthly basis - variations are primarily random but are

also affected by personnel assignment/locations, availability of equipwent

and unique situations, e.g., immnization requirement increases. Table 2-24
saows the usage by TCE type for the full two year operational period. Table 2-25
through 2-28 show TCE usage for each of the four 6 month periods for comparison

purposes.

As was expected the two most used TCE were the hotline and hands-free MUX
audio capability and remained as such throughout the two year evaluation
period. Use rate of the remaining TCE fluctuated in the most used list from
month to month. TCE items of interest in regards to its usage rating as the
program progressed was the patient viewing color TV camera which changed

from third most used item during the first 6 months to the eighth most used
item in the final 6 months. The use of the telephone coupler (21) continued
to increase usage throughout the two years, the QRS control telemetry (13)
steadily decreased in use as did the patient viewing color cameras and handsfree
MUX audio usage. The twelve most used TEC over the two year period has been
tabulated in Table 2-29. Section 2.4.3 discusses each of the TCE regarding
its functions, major characteristics, and a brief discussion of maintenance

and problems.

@Refer to Pages 2-98 through 2-112 for major characteristics and descriptions
of the TCE.
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Table 2-23
TELECOMMUNICATION USAGE AND PERFORMANCE SUMMARY
(MONTHLY)

(Pectad: 01 Moy 1975 Thrw 3 Apr 197TT)
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Try Quality Parpese
Perceet Net Tl CHEM/ MED
Try Fadl PAR® B Geod Fair Poer Ace |C/O Sheest Comm Cost Py Adm
May 1973 ns 4 KIS 1 8 32 1 4 L S Tt 3T wu
%.78
Jan 1973 M ¢ WX 2 m 9 3 s |3 4 ne s 7 o
.33
Jul 1973 M & %NS [ m 1 s |]w 1 ny 2 “« =
0.5
Ang 1973 “s ¢ un s 34 s | ¢ m us =
se. 173
Sep 1973 M 1 .1 18 «3 9 : M| 1 12 42 138 127
94.83
Oct 1973 29 9 MmO 1 28 ¢ 1 s |19 o ”n ®» Q2
U R .0 . N I J S, -
Nov 1973 s 3 e . W 1 1 s |18 s » 2 ™ e
.58
Dec 1973 3 5 N ° 28 22 1 s |1 2 s on @S N
".3%
Jaa 1978 % ¢ NN . m 2 s ¢ s o n n 108 137
.19
Fob 1978 20 4 .31 ° 24 11 10 a4l 1 @ 27 4 1
6.9
Mar 197¢ M T NI . 332 N ) 1| 2 3 “ s 1
.01
Apr 1976 as 8 a2 3 s n s s | 1 ® 150 113
$2.00 .
May 1976 %6 2 99.32 | e 28 10 6 2|25 o o T n
”n.9
J 1976 48 S n.n ] 138 W 2 s |l 2 o 108 41 129 140
20.64
Jul 1978 25 3 .48 2 283 3 s s |18 1 ST 2% 133 9
.0
Avg 1978 28T 0 100 ° L 2 ° T 0 ¢ 17 1By
n.nn
Sep 1978 n ¢ N9 3 3 13 2 ¢ | 14 o ™ 2 113
922.68
Oct 1978 m 1 U ° 263 1 1 T 0 100 18 33 1e
.27
D I e N L e C T U P T S S R L
Nov 1978 21 1 9SS 1 213 ¢ ° 1 s 0 ™ 19 a =
2.3
Dec 1978 B0 3 w0 1 33 (1 3 s 3 7 19 4 104
9.60
Jan 1977 83 2 9.4 1 M0 17 3 2] 24 1 “ 2 8¢ 139
23.94
Feb 1977 228 8 98,49 0 s 2 12 s | un o sa 18 23 1
81,58
Mar 1977 261 8 9693 1 220 23 ’ sl 11 3 % 16 87T 90
84,687
Apr 1917 197 3 98.48 0 115 17 2 2| 18 1 n o1 s 62
8.5
Total: 7,390 120  98.38(a)| 47 6,645 444 134 120 | 467 SO0 1,978 €36 1,898 2 381
90.58 &) (4,259)
Medical Use |
*Performance Acceptability Resio
() Gross PAR -
(® NetPAR  See definition in Table 2-22
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Number of Telecommunicatiouns. Figure 2-5 presents a telecommunications

summary for the two year period on a month-to-month bacis. Average monthly
telecommunication for the first 6 months (May~October .975) were 329, for
the second 6 months (November 1975 - April 1976) were 337, for the third

6 months (May « October 1976) were 312 and for the fourth 6 months (November
1976 - April 1977) were 253 and an average of 307.7% per month over the
entire two years. High and low variations between che first three 6 month
periods showed fairly gcod correlation but the fourtih 6 month period was
significantly low (17.8 percent below the mean average). The highest number
of telecommunications occurred during the first 6 month period, in August -
September time period with the next highest in the third 6 month period,
June 1976,

The lowest was the last month of the two year period, April 1977 (197).

The two lowest telecommunication months were the first and last months

and may be attributed to startup characteristics of the program. The low
average of the fourth "» month period is psrhaps due to the CHM/LPN becoming

1

very proficient over the years 2 ' no long duration change in staifing on the
MHU or at the LHSC. The low in the second 6 month period occurred in February
1976 (269), attributed to an influer.7a epidemic that curtailed teleconsultatior.
The lowest number in the third 6 mo. 1 period occurred in May 1976 (256),
attributed to havir~ the most experier:ed medical personnel assigned to the

MHU and shor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>